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[mmn 1 ] 

mt^mMi¥mt)*. mi (flL. M11±Sc. Y. La. Gd. Dy;^^Yb ij^hMltti 
[If ?I<JI 2 ] 

- -^f If - A m t mm.^ Bumiz jf: -^xmrn-^mmR ^fzitn^tm^mmm t 

mmmMi^mt)^. mi C^SL. MlliSc. Y. La. Cd. D y Tk-^/Y h Ij^hMltii 

immn s ] 

mmmnwm ^ icm 2 (-fa l . m 2 a z r . h i Jkz/s 1 t-^mitn^ ^>'5r < tij 

mt^MMi^^mt^. ^ hlzMS (^HL. MSliAl. Ga. Mg. Zn. Ta. Ti. Ce 

. In. Sn. Te. Nb. Or. Bi. Al. Or. Ge. Si. N 7kU C t}- h Mltfi 

MlaM2i30ioO-a-b (-^9 1-^ 10<a<40. 0<b<25 

MlcM3(jOioO-c-d^'fS'-^ 5<c<45. 0<d<85. 25<c + d<9 
5 ) 

immn 7 ] 

MleM2fM3gOioo-e-f-g (-^3 1-^ 5<e<40. 0<f<25. 0<g 
<85. 25<e+f + g<95 ) 

t m ^ii^mmm 4 izt^m^^mmm^it^i^. 
immn 8 ] 

mmm-mi^m . mi 203^#t?z ^ift i:i--sif?^Ji 1 ^rzit2 izmm^'mmmm 
immn 9 1 

Huiei^m^/i ^?^\ m 1 2 o 3 -m 2 02^^^ n^m^ms izt^m<^mm%^mi^Wo 
[mmm 1 0 1 

ms^mMi^m ti^. ^'blcD (fiL. DttAl203. Ga203. MgO. ZnO. Ta 
2O5. Ti02^ Ce02^ In203. Sn02^ Te02^ Nb205. Cr20 
3. Bi 203. AIN. Cr-N. Ge-N. Si3N4;^2/SiC*-'b®lJti^ii'^'5r 

< t t-o<?>ft:^i^) ^#tf c t-^!!f^mt-t^mmns ^tzit 9 izmm<^mmmmui^o 
[m^m 1 1 ] 

(MI2O3) X (M2O2) 100-x (-^ai-^ 20^x^95 (mol%)) 

tm^ n^m^m 9 izmm^mmt^mmi^. 
[mmn 1 2 1 



(MI2O3) y (D) loo-y (-fSL. 20<y<95 (mol%)) 

im^m 1 3 1 

(MI2O3) z (M202)w(D) iQQ-z-y^imL. 20<z^90. 5^w 
<75. 25<z+w<95 (mol%)) 

mmn 1 4 ] 

m iz mm <^mmmmmi¥. 
[mmn 1 5 1 

1 4 <^v^-fnij^-sn\z%^m<^'mm$^umWo 
[m^m 1 6 ] 

e ^#t?c t^nmt-t^m^m 1 5 izmm<^mmmm^i^. 
im^m 1 7 1 

tuieie^JS !b*. (Ge-Sn)Te.GeTe-Sb2Te3. (Ge-Sn)Te-S 
b2Te3s GeTe— 612^63. (Ge— Sn)Te— 612^63. GeTe — 
(Sb-Bi) 2^63. (Ge-Sn)Te-(Sb-Bi) 2^63. GeTe-( 
Bi-In) 2Te3;^^(Ge-Sn)Te-(Bi-In) 2Te3^v^-fti;b-T^ 

^fi^z t^nmt-t^m^m i e iz$^m<^mmmmmi^o 
immn 1 8] 

Suie^fflJSib*. Zr. Hf. Y;/^^Sii)^'??]glJtiSi^^>&<i:^ — o<7>7E^i:. Ga. I 
nJkUC r t^^mitn^^J^^t: < i:t-o<^7n^i:0^#tfC i: ^ iff ^ ^ -5 It ?)< Jl 1 4 

[if 1 9 ] 

BUief^SJi**. Zr02^ Hf02^ Y 2 0 2, ^ i O 2 ^ Mltii ^ 'J^' < t ^ — 
<^mit^t. Ga 2 0 3 . I n 2 0 3 r 2 O 3 < i: ^ — o<7>^fb 

if^^#t?3 h^iNfiS(i:-t-5ltJ|^Jl 1 4 Jb-'b 1 7 <?5v^-f tiij--Jllcie«£<?)'li«ie^^*o 
[gf JRJM 2 0 ] 

Ml ^^D y -e#>-S ||J)<JI 1 ij^-b 1 9 v^-f tli?--Jllc|fi«<?^'|f ^Ifi^^tfCo 
[If J|<JM 2 1 ] 

M 1 ;;?^-D y Yc7>S D-t;T^lo^sf 5)<JI 1 ^^i^? 1 9 -f ti - Jl ic gfi® if ffilQ^^ 
[if 5|<JI 2 2 1 

^ o T . 

Htiiei^mf^JB^fi^lK-t^XglcJ^v^T . 'M-^^ < t^Ml (-flL. M 1 ttS c . Y. La 
. G d . D Y JkZ/ Y h i)^ h mitfi ^ t£ < t ^ - ^ <^ 7U* ) i: O ^ # t? x ^n' >y 5^ > r 5^ 

immn 2 3 ] 

mmmm^m^f^m-t?>xn\zis^^x. ^>>5r < i: tM 1 (-fa l. m 1 as c . y. La 

. G d . D y RU Y h i}^ ^ mitfl ^ ^J^- < t ^ - ^ 7U* ) i: O ^ ^ t? X -y 9 ') > r 5^ 

[mmm 2 4 ] 



m^m2 2 ^rzit2 3 \c$^m<^mm$^mmi^<^mm:^'A. 
[msm 2 5 ] 

MSliAl. Ga.Mg. Zn. Ta. Ti. Ce. Ins Sn. Te. Nb. Cr. B 

i . A 1 . C r . G e . Si. N JkZ/ C ^Mltfi ^ ^J^^ < t ^ - -d cnftm) ^^t^ Z t 

[mm% 2 6 ] 

MlhM2iOioO-h-i (^3 1-^ 5<h<45. 0<i<30 (ilTX)) 
[if 5)^JI 2 7 ] 

MljM3i^OioO-j-k*^^S'-^ 0<j<50. 0<k<90. 20<j+k<l 

0 0 {Ws=t%) ) 

[itJ|<Jl 2 8 1 

Ml lM2mM3nOl00-l-m-n ('^S'-^ 0<1<45. 0<m<30. 0<n 
<9 0. 20<l+m+n<100 ) 

[If 5i<Ji 2 9 ] 

mt^MMi^m-^f^B-t ?>XnX'm^^ ^ :^ v 9 y ^ 9 - Y y h t)^ . Ml 2 0 3 "^^t^ - 
i:^iffi!g(i:i-^lf?I^Jl2 2 * 2 3 lcie«£<7)'li«ie^^#c7>»l3i^7So 
[if ?I^JI 3 0 ] 

mt€.MMWm^f^m-t ^ X^T^f! ^ 7x -v ^ 'j > r ^ - >y h <7>fflfii^*'. Ml 2 ^ 3~ 

M 2 0 2 ^ ^ $ ti^if j|<Ji 2 9 \z$^m<^mmmmmi^<^mm:fjn:. 
[if ^Ji 3 1 ] 

mt^mm^m^fT^m-t ^xnx-m^^ ^ y 9 ^1 y ^ 9 - Y V h . ^hizDcmt^ d 

liAl 203^ 08203. MgO. ZnO. Ta205. Ti02^ Ce02^ In2 
O3. Sn02^ Te02^ Nb205. Cr203. 61203. AIN. Cr-N. 
G e - N. S i 3 N 4 ^DfS i C hMltfi ^ < t ^-^^it^^) ^#t?Z t^Jff 

im^m 3 2 ] 

(MI2O3) s (M2O2) 100-s (^3 1-^ 15^s<100 (mol%)) 

tm^fi^mmn s 0 iztE.m<^mmmmmi^^mm:fj'{t:o 
[mmi 3 3 1 

(MI2O3) t (D) 100-t C^S"-^ 15<t<100 (mol%)) 

t ^ $ tisif j|<Ji 3 1 \zmm^'mmmmmi^<^mm.n'Ao 
immn 3 4 ] 

(MI2O3) u (M2O2) V (D) 100-u-v (-fai-^ 15^u^95. 0<v 
<80. 15<u + v<100(mol%)) 

tm^ n^i^mn 3 1 \zmw,<^mmt^mmi^^mm:fjn:o 
im^m 3 5 ] 

^ ^ izMx.^ mmm 2 2i)-^ 3 4 co\^itiii)--sn\zmm^'mmmmui^^mm.:^'A. 
[mmn 3 e 1 

Hiiiei^'^#;S^;^^-t-5.X@lcfev^T. A r ^X^fflv^ ^ ib-. ^ /i: li A r ^ X i: O 2 ^ ^ 



[ 0 0 0 1 1 

[ 0 0 0 2 ] 

<^^x. I -^'^'-u^m^^xyt^^izmm^t^m. mi. m^m^. n^-t ^^t^yt^ 

^itmmmmmmi^izi5\-^xit. -mzmmm<^^mvKmit'^m^x^^ . mmtimm-t 
^m-^izitM'-^'^ - ( mm <7>u--^fif-A^ Mtt L X le^js ^ m^lx mm \z 

&-t ^ z tiz ^ -^x . I -^^mmm^i\^^Bn^\z't . mm^mi-t ^m^izit. 

mm ^ J; ^ ® "7 - ( ^ -7 - ) u - +P- - L T leiiW ^ ^fi L T l^/^i" 

§Ci:lCj:^. U - ■^■Mt^gP^*SlirffllC-t § „ o T . « § X. ^ fi^ ffl ^ fbff^'l* 

rzitm^m^-t ^ z tij^^mx^^o ^rz. yt^^^^^tmmmmmmi^<^i^. -\^fz 
ifmm^mmi}'^mxmm<^mt:^m^mx.t^^^m^^mmm^^m^^itr^mmmmm 
i^izisv^x It . -^izmBm<^f]mv<PMiii\^ii>w^x^ ^ . mn^mm-t ^m^\ziim'^ 

- -^^ mmm ^ *s « -t ^ » 

[ 0 0 0 3 ] 

±mi^ -^i^- u^mm-t ^fKt? *) iz. ■mn^::^^'i^- (tzt^it-mm.) <^mii^\z^ 
*) ^^-t^iy'^-'i^miz J: 'oxmmm<^^^itnn^^m^it^ ztiz^ -^xmrn^ 

mm-t ^mnti^^^itmmmmmmi^^^h^ . z^mnmm^itmmmmmmwn . mwi 
'^inmiz ^ ^ ¥i±-t ^ ^ - >imiz ^ ^xt^mm^^mitnn^n^^Bn (f&fij/O 

[ 0 0 0 4 ] 

>t^fl5ffi^fbff^'liffiie^^#c7>l5lJ i: LT. ^HH%'b**^D°ofbL/c4 . 7GB/DVD- 
R AMi?*¥l-f "^jtiSo 4. 7 GB/D VD-R AM<75j|«fiS^l±. EI 1 2<?>'liffiie^^#: 1 2 

lire 4. m2^mmb. m 2mmi^m e . ^mi^miEm 7 . jxmm s^mizmx.rz7 mm 

fiK T' * -5. o 
[ 0 0 0 5 ] 

m 1 Mm#re 2 tm2 mMi^m e it. yt^^m^mmLxmmm 4 -sa)^m.i\^nm^m 
. mmmizmuttc^mmm 4 h^hmizm^^mmi . 9- ^-mmi ov^mm-t^mmtc 

m § f]^^^ o l^Xm ^ \^mLXv^ :h . (ZnS) go (Si02) 20 (mol%) ti. 

tzm-^wPinx 3h h . t£is. m \ mnwrn 2 tm 2 mm^rn e ^mmn . h ^ xvstc 



[ 0 0 0 6 ] 

leiili 4 ic a . fb^^ T ^lo § G e T e t Sh 2 T e 3 ^ iE^ L /c G e T e - S b 2 T e 
3 M-7Ulf-^ffi^^bttl^^cfev^T G e S nX^mmtrz (Ge-Sn) Te-Sb2 

[ 0 0 0 7 ] 

m 1 ^mm s tm2 ^mm bit. mi mm^m 2 tmmm 4 s jk-^m 2 Mm#;s e irie 

m 2 Jkum 2mMi^m etcCZnS) §0 (Si02) 20 (mo \ %) ^i$.m Lfzm^ 

ic. L u^mmm 4 izmm Lxmm • m^mx-^m") M-tm. s (mm) t^mm 
3 jkz/m 2 ^mm b izi^m-t ^ t (mx.it. nt'fycmi^m) . 

[ 0 0 0 8] 

Iii_h<7>=); 7 'fcf^iffc d: . f*tl/i:»#m;ittft6i:^v^'ftfl'|4^a^t . 4. 7GB/D 
[ 0 0 0 9 ] 

^/c. mmmBUit^^ h\z±^m.it'thrz^<T^wi^hLx. ^ -^^-^t^nmi^^^u^ 
m^'ir ^ t . u - -^^ tf - A **Mtt ^ ti § ^Ktai** J: ^ < pi/^ ^ ti § /c^) . mmmxmm. 

[00 1 0 ] 

. '^^n^m 2 jkzf n^^ycm 3 ^m) . z<r) 2m^'^iism^i\ir^mmmumi^xit. u--^- 

nifzib. m 1 '^mmmxitmmm<^mm-^mibxm < Lxmmm-^mibx\^^. ti^-t 
. mmmtm ita^h. mmm\zmLx\^^mt-^<^m'KM'm(^^mii^±% it^^tz^. 

ZnS-S i 02<^J^^ S^#t?W*^^ie^;SlcJi LTfflv^ ^h. w^M^m^m^^E 

mt^MMizmit-t 

[001 1 ] 

vt^. §tm^hiti.m<^ -^jim^. ^mm\z4. 7 gb/d vD-RAM^iBjtiicG 

^m<nMit~km\^x\'^rz. 

inf^^m 1 ] nm^ 10-275350 (n 2 - e 02) 

U^t^^m2 ] iff ^ 2000-36 130 (H 2 - 1 IK. 0 2) 

[!ff s^^»; 3 ] mm 2002-144736 -^1>^5 2 - 1 4 HI 3 ) 

[f£BH<7>^5K] 

[f£B;^ fr^-IWv* L J; 7 i:-t^giil] 
[00 1 2 ] 



x'^^Ltzmx-nmrn^m^mi}^^ c . ^tL\z'^'yxmm^mt-h<7>scomw^'kmmx^ 

[0013] 

^fz. G e ^^tsmif^^itm^Mmf^'Mv^rzdh . mm^mt-^c^scDm.m^mm't ^rz 

[0014] 

m\z\^ 1.L fz^^itrn'mmmmmi^^mwi't ^ z t^^^ t-t^o 

[0015] 

itmwi^i\im\z J; ^xmm^mujkz/x ^rzitn^tm^mum t . mm^m < 

t^m^. m-mi^mt)^. mi HBL. MlliSc. Y. La. Gd. D Y Rl^Y h t-^m 
Itii^^M^j: < t t-o<?>7u;*) i: 0^#t?c t-^mmt-f ^ o zcoztlz^ . ffl^fbJf^ 

[0016] 

"^Tz. 'k-^£<h^-^<T^mmm^mx,rz'mm%^mmit\zio\^x. ^kt^ < hij--^<7^m^ 
mt^. u - \^ - ^(Dmm ^ rz\tm'M<7}twi]w\z ^ ^x-m^^w.ujku/ ^rz\tn±.^u^ 
mmmh. mnwmh-^^M-^j: < h^m^. m-m.i^mh^. mi i: o^#^T•t z<7yz 

tzmmm-^u^ z ttj^xB 

[0017] 

^fz. ^mm^^mmt^mmi^izisv^x . mm^mt'. ^^\zm2 (-fiL. M2ttZr. 

H f ^ S i 3S tl § -> < i: t - o </) 7U* ) ^ a- ^ T t J: „ Z ^ Z t [z ^ ^ . ffl 

^itmmmmmmi^^m ^ ii L»§j^;cttHg^ ^ h\z\iii±'t ^ z t i^^x^ ^ . 

[0018] 

Ga.Mg. Zn. Ta. Ti. Ce. In. Sn. Te. Nb. Cr. Bi. Al. C 

r . G e . Si. N JkZf C ^ Mltii ^ ^J^^ < t ^ - ^ (T) JtM) ^ ^ k^X ^ ^ o Z cry z 

t\z ^ ^ . m^itr^mmmmmi^^m ^ MLmBmz.'iimjkummmm^\^±.-t ^ ztt^ 

[0019] 

^tz. ^mn^mmi^mui^izisK^x . m-mi^m^^mf^t^. a/^j^M i aM2 ^ o i o 

O-a-b (-fit. 10<a<40. 0<b<25 OIT% ) ) tm^tiX ^ J: v^o Z <D 
[ 0 0 2 0 ] 

^tz. ^§im<^'m^t^u^it\zisv^x . i^m#/i<:^ffl;^i?^\ sii^jtM i ^ m 3 o i o 

Q - ^ - ^ . 5<c<45. 0<d<85. 25<c + d<95 

^tlTtJ:vn Zc^^C tic J: . ffl ^ fbff^'liffi Ifi^ ^ ^^<7> » 31 L » § ^ ^ '14 16;^ ^/Ifi^ 

[ 0 0 2 1 ] 

^tz. *^H^ <7>'lf ffiieii^#;ic fcv^T . lt®#/l<^ffl;jX)b^^. ffl/j^stM l eM2 fM3g 
OioO-e-f-g C^S"-^ 5<e<40. 0<f<25. 0<g<85. 25<e + 
f + g < 9 5 ) ) ^ ^ tlT t Jcv^, C<^Ci:lcJ;»). ffl^fbff^if ^IS0^#<?^ 

[ 0 0 2 2 ] 



[ 0 0 2 3 ] 

^fz. -^mn<7^mmmmt^i^\z^\-^T . mm^mi)^. m i 2 o 3 -m2 o 2 tm^nx 

^ Z t ti^X"& ^ o 
[ 0 0 2 4 ] 

^fz. ^^m^mm$^uui^\cis\^x . mm^mf}^. ^^\zd (.ml. dsai 2O3 

s 03203. MgO. ZnO. Ta205. Ti02^ Ce02^ In203. SnO 
2. Te02^ Nb205. Cr203. 61203. AIN. Cr-N. Ge-N. S 
i 3N4;^^Si C tj- ^mitii^ 'Mi: < t^--^<D ft ) ^ # ^ T ^ J: <> zcoz t\z 

[ 0 0 2 5 ] 

^fz. ^mn^'mmmumi^\zio\^x . mm^m^m.f^t]^ . m.f^^ (mi 2O3) x ( 

M2O2) 100-x (-fSl-^ 20^x^95 (mol%) ) i:^^tiTtJ;vn z z 
[ 0 0 2 6 ] 

^fc. *^BHc?^'if S5ieii^#ic fcv^T . Mm#;i<?>ffls^;;?^\ m.f^x<^ (mi 2O3) y ( 

D) 100-y 20<y<9 5 (mol%)) i:^$tlT4;J;V'^„ Z z t \z X 

o 

[ 0 0 2 7 1 

^fz. ^mn<7)mmmmt^i^izis\'^x . m-mi^m^mfi^i}^. mri^x^iMi 2O3) z ( 

M202)w'^D) iQQ-2-^(mL. 20<z<90. 5<w<75. 25<z + 
w< 9 5 (m o 1 %) ) i: ^ ^ tlT ^ 3 <7> 3 i: ic 0 . ffl'^ fbff^'li^^ IQ^^^^It 

[ 0 0 2 8 ] 

-t -g. Z ^ T § -5 o 
[ 0 0 2 9 ] 

^fz. *^BH</)'|f ^leii^^lc fcv^T . leiiJi**. Sb. Bi. \ nJkZ/ S n ^mit 
il^'J^-^^ < t^-^cr)7tmt G e tT e^^A.X^ ^ fz . ioK (Ge-Sn 

) Te. GeTe— Sb2Te3. (Ge — Sn) Te— Sb2Te3. GeTe — Bi 
2Te3. (Ge-Sn) Te-Bi 2^63. GeTe - (Sb-Bi)2Te3. ( 
Ge-Sn) Te-(Sb-Bi) 2^ ^ S ^ GeTe-(Bi-In) 2 ^ ^ 3 ^ 
Ge-Sn) Te-(Bi-In) 2Te3c7>v^-ftl;b-T'^^tlTtJ:v^„ Z co Z t iz X 

. ^mitr^mMmmmi^<^m *) MLmBmx.'W.m^i^i.'t ^ z t 

[ 0 0 3 0 ] 

^fz. ^¥tm<^'\%MmuMi^\zis\-^x . ^mmt)-\ zr. Hf. yrus i h-hmittt 

lz\^ ^-f ^ Z t ti^XB -So 
[ 0 0 3 1 ] 

* fz. ^¥im^'mmmm^i¥\z jd v^t . '^sw zr02^ Hf02^ ¥203;^^ 

S i 0 2'^^^Mltti^^i^-tc < t^ — ^^m fbt/ t . G a 2 ^ 3 ^ In203^D«'Cr20 
3 i}-hmitti^'J^^^^ < t ^--o<r)mit^^^A.X^ J;v^„ C<?>Ci:tcJ:'?. ffl f b If^ 'If ^ 

mmmi^<^m '^MLm^m^'ii.m^^ ^izi^^-t^ z tij^x^ 

[ 0 0 3 2 ] 



[ 0 0 3 3 1 

lZis\^X . 'M-^^ < t^Ml i: 0 ^ # 7^ >v 9 ') > ^ 9 -Y v h ^ m ^ Z t ^ ^f'm t -f 

z<^zt\z^*). MLmBmx.'\±m7kz/mmm&i3^mxLrzm^itmnmmmi^ 

[ 0 0 3 4 ] 

^fz. ^mncommmmmi^<^mm:^'ii:\zis\^x . 'j^^^^< t^r.'o<7)mmm^f^m^ ^ 

i^m ^ f^m-t ^ xn^ t£ < t^^^. mm^m^f^m-t ^xniz^s^^x . ^^t^ < t^u 
1 t 0 ^ ^ ts ^ < V 9 ') > 9 - Y V h ^ m ^^-^ X ij ^ . zcD z t\z ^ ^ . ffl ^ itmm m. 
mmmi^izisv^x . m MLmBmx.'\±m:B^u$^ummi}'mxLrzmmm^ii^mx% ^„ 

[ 0 0 3 5 1 

^fz. ^mn^mmmmmi^<^mm.:^mizis\-^x . m-mi^m-^fi^m-t ^xnxm\'^ ^ ^ 

V 9 ') > ^ 9 - Y V h . ^ icM 2 ^ # ^ T ^ J; zco z tiz ^ ^ . W*) Mt^B 

mx.'\^mt)^'\^XLrz^^itmmmmmmi^^i'?mxB 

[ 0 0 3 6 ] 

^fz. ^mn<^mm$^mmi^^mm:^'A\zis\^x . mmi^m^f^m-t ^xnxm^^ ^ ^ 

^< V 9 ') r 9 - Y V h t)^. $'b^cM3^#^T•t=);vn zcoztiz^^.m*)M\^WB 

m^^mAu$mmmi}^\^XLrzm^itmmmmmmi^^i'?mx'B 

[ 0 0 3 7 1 

^fz. ^ mn<^mm$^mmi^ CD Mmi^ 'A iz \^ X . mMi^m^fi^m't^xnxm^^^^^ 

>y 57 > 57 _ Y V V i]^. ffllj^j^M lhM2iOioO-h-i '^i^^ ^ 5<h<45 

. 0 < i < 3 0 ( ) h m ^ tiT ^ zcDz tiz ^ ^ . m*) MLmBmx.'\±m 

[ 0 0 3 81 

^tz. ^mn^mmmmt^i^<^mm.:^mizis\^x . m-mi^m-^fi^m't^xnxm\'^^^ 

>y 9 ') > r 9 -Y -y h fflis^i^M 1 jM3i^0i QO-j-k 0<j<50 
. 0<k<90. 20<j+k<100 (m.X%) ) tm^iiX^^^^. Z<r) z tlz ^ ^ 

. m MLmBmz.-\im]kz/mmmmt'\^XL rz^^itmmmmmmi^^ i^^mx ^ ^ . 

[ 0 0 3 9 ] 

^fz. ^mn^mmmmm^^mm:^mizis\^x . m-mi^m-^fRm^ ^xnxm\'^?> ^ 

-y 5^ > r 5^ - r >v h . ffifiS^j^M 1 1 M 2 3 n O 1 0 0 - 1 - m - n 0 
<1<45. 0<m<30. 0<n<90. 20<l+m+n<100 tm 

^nxij^v^. zcr)ztiz^*). m*) m.LmBm^'\im:^'^mmmmf}^\^XLrzm^itm 
mnmmmi^^i'^mxB -So 

[ 0 0 4 0 ] 

^fz. ^mH<r)mmmmmi^^mm^m\zis\-^x . mm^m^f^m-t ^xnxm^^-^ ^ ^ 

^< V 9 y ^ 9 - Y V h i)^. Ml 203^#^T♦^=):vn Z co Z t iz ^ ^ . m*) MLWB 
[ 0 0 4 1 1 

^fz. ^mn<^mm$^umi^^mm:^'<i\zis\-^x . mm^m^f^m-t ^xnxm^^ ^ 

~y 9 'I > 9 - Y -y h (^'fiS.fiKt^ . M 1 2 0 3 - M 2 0 2 ^ ^ ^ =^ ^ J= " Z <7) z t iz 

J: ^ . m*) MLmBmx.'\±mfj^\^XLrzm^itmmm^mmi^^i'fmxB 

[ 0 0 4 2 ] 

^^«,y5r.;>^5._AK>y}.^,^ ^ ^IZD'k^A.X^ ^^^o Z<D Z t\Z ^ ^ . B*)MLmBt^ 



[ 0 0 4 3 ] 

5^ > r 5^ - r >y h jb* . ffifi^jt ( M 1 2 O 3 ) s ( M 2 O 2 ) 1 0 0 - s ( L . 1 
5<s<100 (mol%)) ^^^fi-Z^^v^. 3(7)3^: ^03iL#§J$;i '14 

[ 0 0 4 4 ] 

5^ > r 5^ - r >v h . ffifi^jt ( M 1 2 O 3 ) t ( D ) ^ q 0 - t ( <S L . 1 5 ^ t 
<100 (mol%) ) i:^$tiTtJ;vn z<?>ci:lc ^^aiL^SJ^;^'!* ^^Jk ^ 

[ 0 0 4 5 ] 

^< V 9 ') y ^ 9 - Y -y h t}' . ffllj^i^ ( M 1 2 O 3 ) u ( M 2 O 2 ) v D ) ^ q 0 - u - 
V (ffiL. 15<u<95. 0<v<80. 15<u + v<100 (mol%)) 

[ 0 0 4 6 ] 
[ 0 0 4 7 ] 

[^BH<7>5^^] 
[ 0 0 4 8 ] 

*^BH<?>ffi^<bff^««ie0^#lc J:tllJ. ^ ^) ag L^tm^ttllv^^ie^^^S^I^I-hi- 
[%BH^^]5S-t-S /ca6<?5M^<^ff^-^g] 
[ 0 0 4 9 ] 

[ 0 0 5 0 ] 

(mm^mm i ) 

o T if ffi ifili s ^fe Pl^ =5: Tt^F^ ® if ^ le^ ^ # T ^fe ^ „ 
[ 0 0 5 1 1 

1 5 T'li. 1 4 _hic;3^fli^ ti/z'liffi/s 1 6 . jkummm i 3\z^^m 
fi^^tiTv^^. mmm 1 s^wmt. ^mit'i^mm (n\zm9\^mmit'\±mm) ^mm'\im 

mmm 1 s a . mm -^^ v]mv\<^ ^ - - h ^ tzit -r =e ji y t 7. .t; u 7 ^ > ^ tz 

ItF MMAm<^mn^^rzlt:V^ X^fflv^T^ J;v^o 3 ^ Jf ^ . 31 B/^ JS 1 3 . Tte^fbtttf 

m ('\^\zm9\^mmit'\±mm) ^mif]'\immm'^mm\z ^-^xm i mmi¥m i o 2\zM')^ 



[ 0 0 5 2 ] 

U - - A 1 1 CO fe^ A ii . U - -^f If - A 1 1 ^ L /c r>i<?> 7s # -V K S A ic 

mmmm<^M^. niz 4 b 0 nmlilTT'^h^ Z ti}^n^\^ < . ^fz. 3 5 0 nm*sKTli 
MHJ^Ji 1 3 Vic J: ^^\iJk^\Xi}^±B < ^j: L ^ 1 fzdb. 3 5 0nm'^4 5 0 nm<?:>IBHl*l 

[ 0 0 5 3 ] 
[ 0 0 5 4 1 

mm 1 4 <7>'ii«;s 1 6 m^^Mizit . 'Z-^izmcx u --^'t^-A^i? < rzdbcom\HMi3^ 
mfR^ fix\^x ^ j:v^„ siix 1 4 </)«i3;i i 6 mtjxnm(^mmit. "fmx^h^ z t 

* L mm 1 4 <?^tt5|£|- t fx It. ^^'14 • Mettle fStl. ® :3 7s h XS^^ Z tt^h . # 

'i ^- - h ^jt^ff [c^ff^-^.^^ ^ mmi4^m^it. -i-^-^^^^Mt'Sh") . K-om 

*ieii^# 1 5 CO j? ^ 6^- 1 . 2mmnf^ttc^^i. 0. 5 mm-^ 1 . 2 m m co IB H i*) 
3^-5 3 i: t^ttf^ Lv^o ^fe. ]gHHJS 1 3 *^0 . 6 mm^J^ (N A = 0 . 6 X^ttft^ 

m^n^ij^'^n^) <^Ma. 5. 5mm~6. 5 mm<?>IBH 1*1 ^ 3 h 5b«^ * L v^o * 

. ]gH^;s 1 3 0 . imm^is(NA=o. s b X ^w^^mmn^ij^'^m) <^m^ 

. 1. 05mm--l. 1 5 mmco|BHrtT*>^ 3 t t Lvn 
[ 0 0 5 5 ] 

iilT. if #J1 1 6 co^ifiS:icov^Ts¥*EicmB;?i-^o 
[ 0 0 5 6 ] 

mmm i eit. u --^if- a i i co xmrnt)^ hmizmm.^ ntzm i Mm#;s i o 2 . m 
1 ^mm 10 3. le^m 104. m 2 ^bis 105.^2 1 0 e . Rummm 1 

0 8 ^Mx.^ o 
[ 0 0 5 7 ] 

m 1 i^mf^Ji 1 02 a. mm^fj^htc z<^m 1 mm^m 1 0 2 a. leiiJs 1 0 4 
mit. mM. ^mv^mit-f ^m^ t . ^^wm^mmLx$u.mm 1 0 4 coT^pj^iix^*^ 

*-t-2.o m 1 ^-^^/S 102lcii. fJ;ilJTi02^ Zr02^ Hf02^ ZnO. Nb 
2O5. Ta205. Si02^ Sn02^ Al 203^ ^1203. Cr203. Ga 
2O3. 10203. SC2O3. Y2O3. La203. Gd203. 07203. Y 
b 203. MgO. Ce02^ Te02'5:ir~<7)^fbt;^fflv^-g,Zi:*^-T§§o ^ fz . C- 
N. Ti-N. Zr-N. Nb-N. Ta-N. Si-N. Ge-N. Cr-N. Al- 
N. Ge-Si-N. G e - C r - N t (^mit^^ ^ Z t ^X ^ ^ . ^fz. ZnS 
ifcofitfbi^^S i C t(7)ikit!>f^ . L a F 3 5^ t(/)mtf>f^. AU C ^ ^ z t ^ X ^ 
^ o ^fz. _hieW5^<^M^if^^ffl ^ Z t ^X ^ ^ o m^lt. ZnSi:Si02 t<DU^ 
if^T'*>-5ZnS-Si02li^ ^1 S^^^^M 1 0 2^n$\-t L T ^Tf tc ff tl T § „ ZnS 

ttfX^^. 
[ 0 0 5 8 ] 

m 1 Mm#;s 1 0 2 co^jfii. -7 h ^ x^atcSo* < tfffic J: ►} . mmm i o 4 co*g^ 

J; 7 ic M-S^ ic v^^-t ^ 3 i: i?*T' t ^ o 
[ 0 0 5 9 ] 

m 1 wffl/i 1 0 3 ti. ^ ii L s^miz jc o 1 i^m#Ji 1 0 2 i: lemrs 1 0 4 i: <7>PEg 

D ^i^H1^llj^|J^ih-t „ mi'^ffiJB10 3a. <7) oS: ^> < IS ^ 

r^ic-;§tt'&v^Msiij.'^.=5r«fl-T". K-o. leiiJi 1 0 4 tcomm'\±h^B:^^nnx3h^ z tij^^ 

*Lv^„ mm<^^.lzMn^j:\^m^}^^j:^'^X^ ^ Z tit . ^^N'-T-co U A 1 1^ 



o 

[ 0 0 6 0 1 

m 1 ^mm i o s ici±. m i mMi^m i o 2 1 mm^^^^w^^m^^ ^ z t io^x-B 
^^^x^ . iff ic c r t o^^t^nn^mv^ ^ t . mmm 1 0 4 ^,isii,fb^ ^ ^ i^m-t^ 

fzdbn^Li^. ^^^Xij. C r i: O ib^-C r 2 0 3 ^ff^fi^ L fcieft^^^t? 3 ^ L 

v^o C r 2 O 3 tiieiiB 1 0 4 i: (Dm^'\±t}^^^^U$\-X' 3h ^ . 
[ 0 0 6 1 1 

Tt. G a i: 0 a 2 O 3 ^Jf^f^L/ci&ft:i|^^#t^ C i: ib'^f * Lvn G a 2 O 3 lilfi^ 
m 1 0 4 tcDmm'\ii}^^\'^Unx^^. 
[ 0 0 6 2 1 

^/c. mi 1 0 3 ic ti . ic I n ^1 O ^ #t?tt#^ffl v-^ ^ CttTS^o ^c?>cl3 

T ^ . I n ^ 0 )bM n 2 O 3 ^ ff^fiK L ^fb^l^ ^ a" 3 i: ;!?^-^ t L „ I n 2 O 3 IQIi 

If 1 0 4 tcomm'\iij^^\^nnx^^. 

[ 0 0 6 3 1 

^/c. mi ^fflM 103lctt. C r to. G a to. ^fzltlnt 0<^ft!llc. Z r . H 
f n^^UYt-hmitfi^'p--^^ < t ^--^^itm^ $ ^IzI^LX^ J;v^„ Z r O 2 *^^H f 0 

2 tt. ]gBHTS![i.^.*^1i'3 2700-'2800°Ci:iii<. R-o Wi it^^ ^ X Itm^.^^ i^' 

nnx. m*) MLmBmx.'\imt'^\^. ^rz. y 2 o 3 ti^H/^>5rtt»T. M.ozr0 2& 

^;^H f O 2 -t^ -Sift^ ifj^^l^-So C<?> 3 tt«<7>i&<bif^^vS^-t^ C i: J: o T . 12 

^JS 1 0 4 ^igP^eSlcJiLTff^/^LT^. ^ 5iL»§m;t'ttftfelcf»tl. -ft ffi ^ v ^ « 

[ 0 0 6 4 1 

leii)! 1 0 4 t (^mm'li.^mi'^'t ^fz^. m l l O 3 ^cdC r 2O 2, ^ Ga20 

3 . t a I n 2 0 3 1 0 m o 1 % l-^l ± <fc § C i: t^ttf ^ L „ $ tc. ^ 1 ^ 
ffl;il0345^Cr2O3 <^^i^&ltm 1 ^ffl/i 1 0 3 Tc^TfeH^iR^/jN $ < if o 7 0 
mo 1 %li(TT-^fe§ C ttm^ Lv^ (C r 2 O 3 < -5 i: 7t H)^ iR ib» it ^ ffl |oI 

^ ) o 

[ 0 0 6 5 1 

mif^ffi/il03lca. Cr. Ga. In. Z r . Hf. Y JkZ/ 0 ^ i^![L\z . ^^^jtcSi 

^ # I4- ^ ffl T ^ R V ^ „ S i 0 2 ^ 3" * 3 ^ i: ^ . 31 B/! '[4 < . IQIi'l^ 

ftllcfStir::^ 1 if 1 6 ^mm.X § -5, „ m 1 ^Sre 1 0 3 4^<?^ S i O 2 ^ 5 m 

0 1 %iii_h^fc^ z i: ^ L < . mmm i o 4 t <7^mm'\^-^mi^^ ^tzdb 5 0 m o 1 

TT*>^ 3 h ^ L v^o X*)itf^L<lt. 1 0 m o 1 %m_h 4 0 m o 1 %;ilTT*>S C 
[ 0 0 6 6 1 

m 1 ^ffi/i 1 0 3 -^mf^it . m 1 wmm 1 0 3 T<^7\:DSiixic j; o xit iiJi 1 6 (^mmm 

m^L < . 1 nm-^ 7 nm<DmM\Hiz3h^ Z t J: 'O n ^ Li^. 
[ 0 0 6 7 1 

m 2 ^fflm 1 0 5 li. m 1 J^fflJS 103i:[B]^tc.^'9 ag Llfi^lc J: o T ^ 2 Mm#JS 

1 0 6 tmmm i o 4 i:<7>figT^ c ^^mwm^m^-t ^m^ h^sh^. m 2 '^ajs 1 0 5 
izit. mi mm^rn 1 0 2 i: ^ti<^^-^<7)ttft^fflv^-s z ^ ^^-t-s ^<^^X'^. mzc 

a t O^^tsUP^^m^''^ Z ttm^Li^. ^cD^X^. G a i: O ;b^'G a 2 0 3 ^ff^lj^ L 

rzmit^^^^ts z th^ttf^ Lvn tfc. m2wmm 1 05 tea. !fftccri:o^#t^wi^ 

^fflv^ ^ C i: t T S ^ « ^<?545T'%>. C r t O t^C r 2 O 2 ^mfi^LTzmitfU^i^t^ Z t 
^ L ^ /i:. m 2 ^mm 1 0 5 tcii. Jtf I n i: O ^ # t? W *^ ^ ffl S C i: ^ T' § 
-So -^cot^^X^. I n t O )!jM n 2 O 3 ^ff^;^ L /i:^fbt/^#t? Z t i)*^ff * L ^ . 



m 2 f^mm i o 5 tmmiz . c r t o . g a t o . ^rzit \ n t o <^mz . z r . h f & 

UY fj-hMltil^^M-^^ < t =h-'o<^jtm^ ^ h\z^/^X'^ L . Cr. Ga. In. Z 
r . H f . YRUO<^miz . ^ ^\zS i ^#t?ttl^^ffl v^T t ^v^„ m 2 ^MM I 0 b It 
^ 1 10 3^*) -S^#'tt)b*.Wa^fflrS]lc^^ rzdb. m 2^mm l O 54'<^C r 2C>3s 

Ga203^fcliln203 <?>#^«li^ 1 ^MM 1 0 3 ^ tl J: 2 0 m o 1 

[ 0 0 6 8 ] 

^2^ffiJil0 5iOlilj?ti.mi^fflJB10 3i:|s]^tc. 0. 5nm--15nmi7)|EH 
1*1 Talb -S C i: *»Si tL<. lnm~7nm<?>IBHl*llC^fc^Ci:)b»=):»)$ftLv^o 
[ 0 0 6 9 ] 

m 2 1 0 6 ^c^i. mi i o 2 i: mn<^^i^nn'^m\'-^^ z t i?>T-§ ^ 

o ^c7>pt5T'^. ifftcMl (-fit. Ml a Sc. Y. La. Gd. D y JkZ/Y h hMltti 
§^>^- < t ^-r)^7tm) t O ^ a-t^WM^ffl § C t Lv^„ ^(^45 T^. Ml t 

Ot^M 12^3 L /c^fbt;^ a-t^ 3 ^i/b^-^t Lvv, Ml 2031*. < 

K-o s^^^tci^nn-X'^^fzdb. m2 mm^m i o e t Lxmnrzunx-sy ^ . t ^ 
^m 1 i^m#;s 1 0 2 i: Lx^mm^mx^^^. 

[ 0 0 7 0 ] 

^ . m 2 mmi^m i o e izit. mi to^^mz. ^ ic m 2 ( -rs l . m 2 a z r . h 

t . M 2 i: O *--M 2 O 2 ^ff^/J^ I- r::^ft:t/^ a-t? 3 t L v^o . ^ 2 

Ji 1 0 6 ^fflfi^^ . ffl/j^j^M laM2i30ioO-a-b ^ ^ f^M^. a & 

b li^ ti^ti. 10<a<40. 0 < h < 2 b <^mm\z ^ Z t ij^itf ^ L < . 15<a 
<3 9. 1 < h < 2 1 <^mmiz3h^ Z t i}^ ^ *) itf^ ^fz. m 2 mMi^M 1 0 6 com. 

. ffl^^ (MI2O3) X (M2O2) 100-x (mol%) tmLtzM^. xlt 
2 0<x^9 b comm\z$:> ^ Z t ^ L < . 3 0^x^9 0<7>SBHlc^lb^3i:i?^J:'9^ 

[ 0 0 7 1 ] 

^fz. m 2 mm^rn i o e a . m i i: o ftntc. ^ hizus ( -ri l . m 3 a i . g 

a. Mg. Zn. Ta. Ti. Ce. In. Sn. Te. Nb. Or. Bi. Al. Or 
. Ge. Si. N AUG t-^mitti^'J^-^^ < t t-o<7>7U*) ^ # t?tt ffl S C i: ^ 
T-t-So ^<?^cl3-?t. D (-fit. DtiAl 203. Ga203.MgO. ZnO. Ta2 
O5. Ti02^ Ce02^ In203. Sn02^ Te02^ Nb205. Cr203 
. Bi 203^ AIN. Cr-N. Ge-N. Si3N4&^'SiC)b^tb3ia~ti'5'>'5r< 

t ^--o^it^fn) ^#t? c t ^ L 'Srfe. m 2 mni^m 1 0 e '^mm.^. mm.x<^ 

MlcM3dOl0 0- c- d<^^^%^ i:^L^Jt^. c. d JkU c + d It ^ ii^ ii . 
5<c<45. 0<d<85. 2 b < c + d < 9 b (^mmiz ^ ^ Z t ij^itf ^ L < . 8<c 
<39. l<d<77. 2 6 < c + d< 9 0 commiz$>^ Z tt^X ^ itf^LK^o ^fz. m 

2 mm^m i o e <?>ffl;3^^. aij^i^ (MI2O3) y (d) 100-y (moi%) tm 

LfzMa. y It 2 0 < y ^ 9 b <^ mmiz 3h ^ Z t i]^iff ^ L < . 3 0^x^9 0<?5tEHlc*> 

^ Z t X >) n ^ L^-^ o 

[ 0 0 7 2 ] 

^tz. m2m'mi¥m 1 0 e icii. m 1 ocomz. ^ 'bicM2;^2/M3 ^^t^nn^km 

Z t^X^ ^cot^Xij. M 2 h O **M 2 O 2 ^ff^^ I- ^ MS ij^DXm^fl^it^ 

'i^kmf^LXK^ ^ z t ij^n^ tv^„ ^^fc. m 2 mnt^m 1 0 e <?>ffi;^^. fflfi^s^M 1 e m 

2 fMSgOi oo-e-f-g %) ^ ^ ^ /iJt □ . e. f. g^^^e+f + gtt 

^tl^-tl. 5<e<40. 0<f<25. 0<g<85. 25<e+f + g<95</)|BH 

iz3h^ z t t^n^ Lv^o ^fz. m 2 mm^m 1 0 e <^fflfi^^. fflR^st (m 1 2 o 3 ) ^ ( 

M202)w(D) ioO-z-w(mol%) i:^Lf::iS^. z.w;^^z+wli^tl 
^ti. 20<z<90. 5<w< 7 5 . 2 5 < z + w < 9 5 <?>IBffl tc ^fc ^ Z i: jb*^ ^ L 

o 



[ 0 0 7 3 ] 

m 2 mMi^m I 0 6 commit . 2 nm^V 5 nmcommiHX^^^ Z ti^m^L < . 2n 
0 nmcomm\HX'3h^ Z tt}^^ ^Itf^LK-^o m 2 WIMI^m 1 0 6 <7>mf¥'^ Z<7)mM 

iHx-m^z tiz^^x. $^mm i o 4 T-^^Lrzm'^mMmizjxmm 1 0 smizmm^^^t 

^ Z t ti^X-'B ^ o 
[ 0 0 7 4 ] 

^it^mz-funt^htc^. mum 1 0 4 li . i^y g e . t e . m 4 (mt . m 4 li s 

xmf^XB M#fi^^c^i. K^JS 104li. GeAM2BTe3 j^X^ ^ ti ^W^X 

mrRxB. i^^Bnmh^'^^xi&K-^mim\^ - hx<^mmuw'\±t^^wx. ^}^<^±^t'f^^B 

<^mi^^^mrz-t z t tL<. 4 < a < 4 0 <^ m i^^^ m fz-t z t ^ itf ^ l . ^rz 
. i¥M>m^t^'^^x . ,^sii.ft:MS<7)fST)b^->^:v^ 1 . b <B < 7 ^mi^i^mrz-t z ttm 

<. 2 < B < 4 <7) m m fz-f Z t ^ ^^^Lv^o 
[ 0 0 7 5 1 

* fz . mmm 1 0 4 it. m.f^^ (Ge-M5) AM4BTe3+A (-^SL. MSliSn 

jkup h t}-hmitn^'j^^-^^ < t ^--ocnjtm) xm^ n^Tif jimtc^^it^mz'tn'nx 
ff^fiKLTt^v^„ z<f^um-^m^^rzm^. g e ^m.mLrz7tmMb t^^'H^M^itm^i^i-^ ^ 
^rzdh. mmm I 0 4 <^mmt)m^-^m^x^-\-^t£mi:mfj'm^ri^. jtmub t ixit 
. M'\±i^^t£\^}^x snt^^ ') n^L\^o z^nn^m^^ ^M^ij . 0 <a< e 0 ') w 

*L<tt4^A^40).fiol. 5^B^7 (J:'9fi^*L<li2^B^4)T*>'5Ci: 
[ 0 0 7 6 ] 

* . mmm 104Tli. fJ;iljrSbi:M6 (^it. M6tiV. Mn. Ga. Ge. S 
e. Ag. In. Sn. Te. Pb. Bi. Tb. D y RU A u ^ Mlt ti ^ 'p- < t ^ 

-o</)7u*) ^^ts^mi^^^^^^it^&z-tnnxmf^K-t ^ z t^xB M^e^ica. 
mum 1 0 4 li. s b xM 6100 -X xm^ n^nnxr^f^x ^ xt^. 

5 0 ^x^ 9 5 ^Mfz-tm^izit. mmm 1 0 4 i]^^^^Bm<^m^ti^^Bnm<^m^t<7)m 
<^mmmmmi^i b^mmmm^±^ <x^ . ^n^j:mmn±n'\tt^mhti^. ^^^x 

m^mx.'\±mf^'mhfi^ . ^rz. s 0 <x< 7 5 <^m^izit. #^Mffi^j*itf ic^^-?. ® 

[ 0 0 7 7 ] 

le^m 1 0 4 '^mfflt. mmm 1 e ^le^/Slt^^ <-t^/za6. 6nm--15nmc7>fB 
H 1^ T-*> ^ Z i: >b*^ ^ L C c7>IBH |*| ic fcv^ T t . Ifi^lS 1 0 4 **j¥v^ jf-^lc liM^ffl 
l*l^|S]-^c;>S£i(lc J: ^l?!|fi^^^<?>l^ft5^Wib*^§ < 'S: S » * . le^JS 1 0 4 ij'^v^ii 
^icii'tt^JB 1 6 <?>lxtt^**/J^ ^ < =5: -S o Lfc)b«oT. 1 0 4 <?)^j¥tt. 8nm-- 

1 3 n mm \H X ^ ^ Z t ^ "^^f^Lv^o 
[ 0 0 7 8 ] 

^fz. mmm i o 4 tea. ^Drit^a^^'^fb^igc-tT e-p d - 0 tm^ n^nnxm 

f^-t ^ z t^X^ zcoMa. mBm 1 0 4 commit 1 0 nm'^4 0 nmc7:>IBHl*|-e*> 
-set i?*^ S L o 
[ 0 0 7 9 ] 

jxt^« 1 0 8 ij. mmm 1 0 4 icdsj-r^ ti^7\ia^it:ic$ -t±^ -7 T^i-frff? ^^ti^^^^ 
-t^o ixttw 1 0 8 a. leiiJi 1 0 4 T^fe c f-M^ii^^?McjEm^ i±. mmm 1 0 
4 ^#iiKft:L^-t < -t^ t^^ y mmtcmm^^-t ^ ^iz. jxmm 1 0 8 li. i^m-t 

[ 0 0 8 0 ] 

jxmm 1 0 scoft'^iz It. m^itAg. au . c u:rua i ^ rzmiF:m^ij^m^^s^ 



^ Z t ij^X^B ^fz. Al-Cr. Al-Ti. Al-Ni. Al-Cu 
. Au-Pd. Au-Cr. Ag-Pd. Ag-Pd-Cu. Ag-Pd-Ti. Ag- 
Ru-Au. Ag-Cu-Ni. Ag-Zn-Al. Ag-Nd-Au. Ag-Nd-C 
Ux Ag — Bi. Ag — Ga. Ag — Ga— In. Ag— In. Ag— In — SnS/cli 

C u - S i i: o fz^^^m^-^ ^ Z t^XB *f ic A g ^ ^Itme.mm B fz db . 

jxttw 1 0 scnnp^t LT^t Lv-^o jxmm i o summit, nm^mmmt'-t^ t 3 

0 nmld±-X'S^^ Z t t^i^ ^ Z^mm\H\z:is\^-X ^ . ixt^ li 1 0 8 2 0 0 n m J: 

LTzt^-^X . minim 1 0 8<7>^j?li3 0 2 0 0 nm<7>IBHl^T-3S^C i:jb*=): *) ttf ^ 

[ 0 0 8 1 ] 

mmm 1 0 s tm 2 mm^m io6</)fi6tc. '^mm i o 7 ^mmt-z ^ z<nm^ 
. ^mm 1 0 7 icii. jxmm 1 0 s icov^xi^iBH Lf-tti^j; ^ fafK4>5|s<75{&v^tt^4-^fflv^ 

§ C ^ -So Jxmm 1 0 8 IC A g ^^^ffl v-^/cJt^. ^SW 1 0 7 lC#y;cti'A 1 . t 

fzHA 1 ffl ^ 3 i: § § c t /c. -^ffl Ji 1 0 7 ic . C r . N i . Si. C '5r 

tcoTtM"^. Ti02^ Zr02^ Hf02^ ZnO. Nb205. Ta205. SiO 
2. Sn02^ AI2O3. Bi 203^ Cr203. Ga203. I n 2 O ^ ^j: tcom 
it'^^mv^ ^ Z t fj^XB ^ . ^fz. C-N. Ti-N. Zr-N. Nb-N. Ta-N. 
Si-N. Ge-N. Cr-N. Al-N. Ge-Si-N. G e - C r - N t ^mit 
^^m^^ ^ Z t ^ . ^fz. Zn S^^ ten mitm ^ S i Ct^}^<T^)k itm . L a F 3 'Sr 

i:-<?^^ft:W. 7kU C^m^^^ =b Z ^ o ^Tz. ±iQWf4<^iE^W^ffl ^ 3 i: ^ T § 

-So fliffa3nm~l 0 Onm (J:'9fi'*L<lil 0nm--5 Onm) <50$BHrtT- 

-5 C i: ^ L v^o 
[ 0 0 8 2 ] 

'tt^is 1 etcfcv^T. leiirg 1 o 4 )b--*Sa^fflT*>§ Jt^<?^jxtt*R c (%) ^ 

m 1 0 4 H ffl T ilo § Jt jxtt R a ( % ) « ^ R a < R c * ^ ^ ^ I- 

iff "^jtl-SJc^lc. R^^ Rafi^ 0. 2^Ra^l0fiol2^Rc^40^j^fc 

-t Z i: * L < . 0. 2^Ra^5fiol2^Rc^3 0^)W/c-tZi:^?*J;»)*f^Lv^ 

[ 0 0 8 3 ] 

[ 0 0 8 4 ] 

*-f . 14 (j?^ ib*#J^ljr 1 . 1 mm) JilC'liSJJS 1 Q -^nm-f ^ o 'liffiMli. ^ 

[ 0 0 8 5 ] 

M#e^ic a. t-f . mui 4 hizumm i o 8 ^s^ii-t^ , mmm i o 8 a. ixtt/i i 
0 8 ^mf^-t t a □ § x .x- -y ^ v > r ^ - r -v h ^ . a r :^y^mn%^ 

. t a A r ^ X i: jx X ( O 2 ^ & N 2 ^ S ^ ^> < i: ^ - o c;^ ;^ X 

) i: <?)iM-a-^X#HM4'T' X^x- -y 5^ > ri" ^ 3 i: IC J: o Tff^^T'# ^ o 
[ 0 0 8 6 ] 

lacV^T. Ixtt/B 1 0 8 ±lc. '£^^lc)t; C Tl^ffl/S 1 0 7 ^i^H-t-Sc '^fflU 1 0 7 a. 

%mm 1 0 7 ^ ^i/ji^-t ^ Tu* t Tz a m^t; ^ -5. X -y ^ V > r ^ - ^- -y h ^ . a r ^ 

X#Hf\cl3. t f-aA r i:Jx/C^^X i: ^ iM^ ^ X# H M 4^ T X -y ^ > r-f ^ Z h 
o Tff^ra!K:T S ^ „ 
[ 0 0 8 7 ] 

^v^T . fxmm 10 8.* rz\t%mm i o 7 _htc . m 2 mm^iifm 1 0 e ^/^^i-t-s » ^ 
2 i5im#;8 1 0 6 a. ^2 mm^i^m 1 0 e ^^i;^-tsfb^if^)!?^'?>>5r^ ^^^v 9 ') zy ^9- 



r -V h ( a\ M 1 2 o 3 ) ^ . A r ^y^mmn^ . ^ t± a r x t Ix /t^ ^" x ( ic 

0 2^'^-) t ^-^nM^fpX' ^< V 9 ') y ^ z t \z ^ ^xr^f^X' B ^ o ^ fz . 

m 2 mm^m i o e it. m 2 mm^m 1 0 e -^mf^-t ^^mtj^^^j: ^ ^^-^ v 9 y r9 - 

J; -^X^W^^XB ^iD. m2i^m#;S 1 0 6 ^ /j^Hi- § x -y 5^ 'j > 5? - -y 

htt.lfl/3^i^MlhM2iOioO-h-i (^^%) ^"^^fi^Mti. hJkU i It^fi 
^■tl. 5<h<4 5. 0 < i < 3 0 c^llHlc*>-5, 3 i: ^j^-^ t L < . 20<h<44. 0< 

1 < 2 Q ^mm\z^^ z ht)^ ^ ^^tLvn tf-. m2l^m#W 1 0 Q ^Ji^m-f ^W.<^ ^ 
-y 5^ > ^ 57 _ V >y h ffifi^j^M 1 jMSi^Oi oO-j-k ( ^^^% ) ^ ^ ^ ^ 

it^. j. k;^^j+kli^n^*tl. 0<j<50. 0<k<90. 20<j+k<10 

0 <^mmiz^^ Z t L < . 3<j<44. 0<k<82. 2 1 < j + k < 9 5 <7>IB 

miz ^ ^ z t ^ n ^ ^ . ^fz. m 2 mm^m i o e ^ mm-t^ r>i^ x ^y ^ >; > ^ 

9 - Y -y h ffl/3^5^M 1 1 M 2 i^M 3nOioO-l-m-n % ) tm^ il^M 

l.m. n;^^M+m+ntt^n^'n. 0<1<45. 0<m<30. 0<n<90 

. 2 o< i+m+n< 1 0 0 '^mm\z$^^ z t t^^n ^ L ^fz. m 2 mni^m i o e ^ 

fi^m-t ^m<^ V 9 ') y ^ 9 - Y V h i}^. ffifi^j^ (MI2O3) s (M2O2) 100 
_s (mol%) tm^ti^m^. s It 1 b ^ s < I 0 0 <^mmiz3h^ Z th^n^L < . 

2 b < s < 9 b ^ mmiz ^ ^ z t X ^ n ^ L \ ^ . ^fz. m 2 mm^m i o e ^f^m-t^ 

7-. ^< V 9 'I y r 9 - Y V h t-' . '^M.f^xK (M 1 2 0 2, ) t ^ D ) 1 0 0 - t ( m o 1 % 

) tm^n^m^. t it i 5 < t < i o o (^mm\z 3h ^ z t ^ l < . 25<t<95 
'^mmizSy^ z 1 ^ 'o ^fz. m 2 mMi^m 1 0 e ^ f^m-t ^ ^ ^ < -y 9 

y ^ 9 -Yv h i}^. m.fi^x^ (MI2O3) u (M2O2) V ^D) 100-u-v <^mo 
1%) tm^fl^m^. u. V + V It^fl^fl. 15^u^95. 0<v^80. 

1 5<u + v<l 0 0 cr>mMlz3h^ z t ij^itf ^ L 

[ 0 0 8 8 ] 

^fz. m 2 mni^m 1 0 e it. m 1 2 o 3 . m 2 0 2 ^ t a d § ^ </> 7. -y ^ ■] > 
r9-Yv h ^m^^nn^m ^^xmm iz 7. ^< -y 9 'j > r-t ^ z tiz ^ -^x ff^i^-t § c t 
%xB ^fz. m 2 mm^rn 1 0 e it. mi 2^*3^ m202^ tf::iiD<?^-7*>v^-fti 

CO it^ ^ ^ m ^ a t^'iirz 2 7t^<^^'< V 9 ') y f 9 — Y V N ^ 3 TElf-i X >y 9 ') y r 9 — 
Yv Vti: if mWL^n.m-^m^^Xn^lZ -y 5^ >; > r-t ^ Zh\Z^ ^XMr^-f^ Z h 
^X%^. znh<r)M^X^.Arify-.'mm%^. * /cli A r i: Ix/t^^X (^f O 2 
^'X ) c?^>S^^7.#HM45T' X -y 57 > r i" ^ C J: o Tff^;i<;-t ^ C i: ib*T# -S o 
[ 0 0 8 9 ] 

i^v^T. ixt^ Ji 10 8. ^mm 107. ^/iam 2 1 0 6 ±ic. '^L^mizmc x 

m 2 ^mm 1 0 5 ^fi^m-t^. m 2 ^mm 1 0 5 li. m 2 mm^m 1 0 e tmn<^:b'ft:x 

[ 0 0 9 0 ] 

m^-^x . m 2 mm^m 1 0 e . ^rzitm 2 ^mm 1 0 5 ±ic . $u.mm 1 0 4 ^ij^n-t § 

» leii/i 1 0 4 a . ^ (^ffli^lc D T . G e - T e - M 4 ^ 7. -y ^ 'j > r ^ 

- -y h . G e - M 5 - T e - M 4 ^ ^ h ^ ^ ^ < -y 9 y ^ 9 - Y V h . S b - M 6 
^^i^^^tc ^ ^■^^< -y 9 ') y ^ 9 — Y V h . ^fzltT e - F d =5r -S x -y 9 ') y r 

9 -Y-y h ^. — -oco-mM'km T X v 9 ') y ri" ^ Z t IC ck o T ff^/^T' # ^ o 
[ 0 0 9 1 1 

X V 9 y ^'^mMn^^ 7^lzit . A r X . K r ^ X . A r ^ X jxFS X i: M n" 
^ X . ^ a K r X jxm X t S X ^ ^ § Z § ^ o ^ fz . ieiiH 1 0 

4 . G e . T e . M 4 . M 5 . S b . M 6 . ^ fzlt F d ^ ^ <^ ^< v 9 ') y 9 - Y 
V h -kW9i<^nW.^m\^xm^\z X^N- -y 5^ > ri"^ C i: J; o xmif^-f ^ Z t^XB ^ 
, ieii«104li. Ge. Te. M4. M5. Sb. M6. ^/i:liPd<^7*,v^-f 

tl CO ^ ffl ^ -Q- *5 -ti: 2 7U^^ X -y 9 ') y ^ 9 — Y -y h ^ 3 TU^-i X ^n" >y 5^ ') y ^ 9 — 
Yv Vta if iS^c^milS^fflv^T [BjKflc X^N° >y ^ "j > r-t ^ 3 i: ck o Tff^/^-t-S 3 i: 



[ 0 0 9 2 1 

wt\-^x . mmm 1 0 4 ±.tc. 'j^^^iot; cxm \ %mm 1 0 3 ^^^^-t^o ^ 1 ^h/s 1 

0 3 li. m 2 l^m^Ji 1 0 6 i: [B]ti<7)^vSTff^;^T'# 
[ 0 0 9 3 ] 

^v^T. leiiW 10 4. ^Tzltm 1 ^fflJi 1 0 3 ±tc. m 1 1 0 2 

o m 1 Mm#;s 1 0 2 tt. m2 m-mwm \ 0 % h nn^:^'AxMr^x% 

[ 0 0 9 4 ] 

^^ic. m 1 t^-^^JS 1 0 2 Jilc^H^Jg 1 3 ^W^i^-t^. SH^JS 1 3 li. 7fe6s!<btttfflg 

- h L fc<7) . tfD^^5Mfb$ C i: ic Jc o Tff^;3^-e§ ^ o %rz. 3g Ji 1 3 ic ti . jgBH 
'Sr R <7) 'j ^ - ^'-^ - h t /cli T t ^^ 7 7- 7. 4< 'i v i ^ > ^ ti P M M A V tt 
t /ctt^'^ x>5r i: c;>S«^fflv^T t i:v^„ c ^ . 3g h;^ ;S 1 3 ti . 7t fiM fbtt^^g (^f ic 

^^i^isfiifb'i^m^g) ^mw^mmm<r>mm^m i i o 2 Jiicm^p lt. siix^m 

ff^ij^T ^^o %rz. aiixic^a6tt«-'i4<?>Wflg^±^-icM^p L . ^ ti%^ 1 Mm#;s 1 0 2 

[ 0 0 9 5 1 

tiis. m\ mn.^m 1 0 2 ^ fi^n l . t a 31 b;^ n 1 3 ^ ff^/j!^ l /-^ . 
ftcT. le^js 1 0 4 <?^^ffl^,i«^<b$ i±^t;]SHfbx^^ff t ckvn le^/s 1 0 4 <?> 

*S fbtt . U - -^f tf - A ^ Mtt i- ^ Z i: IC J: o T ff 7 C i: )b»T # ^ o 

[ 0 0 9 6 ] 

> 7' U - 5^ ^ > r a . C V D . M B E ^ ^ ffl ^ 3 i: ^ of ft^T' ^ o 

[ 0 0 9 7 ] 

imm<^mm2 ) 

^]5te<7>ff^fli2 T'li. ^ BH (7) -fJ^iiBH-t^o ^ Sfe ff^ «g 2 'ft « Ifi ^ 

^#2 2 ^-mmmm^m 2 ic^-t„ 'it^5ieii^^*:2 2 a. A-ffl*^'^<7)u-^fi^-Ai 1 

[ 0 0 9 8 ] 

mm$^mmi¥2 2xit. mm 1 4 i.iz^'^^mm 2 0 . 19. 1 7 L-om^xaii 
^ tifcNffi (N aN^ 2 ^mrz-t ^m"^) ^mmm 21. 1 s . m 1 'iti^/s 2 3 . 

B^;S13lcJ;')M;^^tlTv^^„ 33 U-^ft*-All At^Mib^'b^^tT (N- 1 

) m.B^xcom 1 mmm 2 3 . mmm is (i^ir. u - ^ t-- a 1 1 Attiijib^'bfc;e.T 

z/mmm 1 3 izii . mw.^w^^pMi xMm\^rz-ij<f) tmn<^nn^m^^^ z tt-^x^ * 
fc. ^n^(^m^Rumm\z^\^x ^ . mm<^mm i xMrnLtzmv^Rz/mmtmrnx^ 

[ 0 0 9 9 1 

yt^^mm 2 0 . 19.1 7^l±. Ttfijlfbttttflg (:Nflc^51-*l5!!fb'l4«tflg) ^g^'tttt 
fl&^^^m^g. ife^ vMil^m##*^ ^ . f$ffl-t-5 U t'-z^ 1 1 text L T7t lis i|X)!?*/Jv 

[0 1 0 0] 

Tt^^Wire 2 0 . 19. 1 7 'If #seii«# 2 2 <:?>m 1 2 3 . 'If 1 8 . 

2 1 m<^^ti^ti(7)y ^-^x-ag^ESiJ-t^/c^6lc^tt^«-^*>^„ 7t^5tSIIB 2 0 . 
19. 1 7 #coj¥^ li. >X<^||n^NAi:U--^t'-Al 1 cov^^ft A tc J; o T 



<^S 0% L fzJt AZt±AZ=A/{2 (NA) 2} Tfi m^- B A = 4 0 5 

nm. NA=0. S 5 t B . AZ=0. 280Mmi:'5r'). + 0. 3 m ml:l\HltM.}^.W 

t^j:^. ^(Dtz^. z<Dm^\z\t. ^^^mm 20. 19. \ i m<^]¥^\to . 

mi-M_hT3S^ C i: **'£^^T' afe ^ ^ 1 'W^JS 2 3 . 'tf^M 18.21 # ^ gitt . 

U > X^fflv^T U 1 1 ^m7t5j^g^-|^H i: 'Sr-g, J; 7 ic i" -5 3 h f^m^ L 

o L T . 7t^5tmW 2 0 . 19. 1 7 ^^B\-li. ^ y Xij^ff^X'^ ^ 

(^Jx.li' 5 0 m miilT) ic i" ^ 3 i: i?^'^ t Lv^, 
[0101] 

^^^mm2 0. 19. IZ^lcfev^T. u --^f tf- A 1 1 <?> Attffi<?>^fflic a. 
[0102] 

zcnm^. ^mt-^^ U -^'if^-z. 1 1 <75Mtt</) <;^.ic J; ^ . ^K'liffiM ( Ktt 1 < K< 

N<:^a.^.i() 1 (K - 1 ) mmm^mmLrz\. --^-tf-A i i ic j: o-rie^s^ 

[0103] 

^fc. mi 'ii«;s*-'?jmN'it«Js<7>v^-f tiij-^. n^mm 9 a -f<n'm^m ( r om ( r 

ead Only Memory)). ^fe^vMil[Hl<?>^«§ pri65&]iB IfiM 
(WO (Wr i te Once) ) i:LT^J:v^„ 
[0104] 

iiiT. mi m^m 2 3 coii;iKicov^Ti¥«atcmH;?-t^o 

[0105] 

% 1 'lii^js 23 ti. u--^if-Ai 1 (ryxmrnti-hmzuu-^ntzmz mn,v^m 202 

. m 3 ^fflJS 2 0 3 . mi le^/S 2 0 4 . m 4 f^ffi/S 2 0 5 . %\ jxt^JS 2 0 8. 
oi^llMJS 2 0 9 ~km^^. 
[0106] 

m 3 mm.^m 2 0 2 ic a. mm^^r^m 1 1 1 0 2 i: mn(^n$\-^mv^ § 3 

§ -5 „ ^ /i. ^ tit^c^^^ftiic o v^T ^ . mm^mPM 1 1 1 0 2 i: mm 

[0107] 

m 3 mMi^m 202 io^jf li. ^ h ^ xvitcSo* < If Sic J: ►) . m 1 Ifi^/S 2 0 4 <?> 

« 2 0 4 T<?^7\:D^I(XpC;!^t-^S < . fiom 1 'If *B 2 3 3g iS * ij* ^ # <^^^fr^)MJ^-t^ 
J; 7 ic jl-S^ ic v^^-t z S ^ o 

[0 1 0 8] 

m 3 ^fflm 2 0 3 ic li. mM<^mm i i ^^am i o 3 i: iBjti^WJ^^fflv^ § c t 
T't ^^c. ^fi^(^mm:^'o^mvtiz-D\^x^ . mm(^mm i 1 ^mm 1 0 3 1 ihi 

in «P> ^ o 
[0109] 

n 4 ^ffiJi 2 0 5 a. Tt^giii^iis LTi? 1 ieiin 204 ^^mi^^^^mdh ^mB 
wmm 2 0 5 ic a . mu<^mm 1 <^m 2 ^mm 1 0 b ^rzitm 2 mm^m 1 0 q t \n\n<^ 

2fiCoU$\-'^m\^ ^ Z t ij^X'B -So ^fz. m 4 2 0 6 comfflt. 0. 5nm--75n 

mcomm\HX'3h^ Z t i)^^ ^ L < . 1 nm--4 0 n mcomm 3h ^ Z t i)^ ^ *) ^ ^ L \^ 

. m 4 ^mm 2 0 5 ^mm^^ z(r)%tm\HX'm^ z t\z X -yx . mi le^/s 204 t 
fzm^'^Mmizm 1 ixttra 2 0 8 mizi^m^ ^ z tt^xB 

[0110] 

^'iD. l?4^pS«2 0 5 i:mi ixtt/i 2 0 8 Pe^ ic. ^ 4 2 0 G^K^LTt; 

J: v^„ m 4 mm^m 2 o e tea. mm<^mm 1 <?>m 2 s^m#« 1 0 6 t [B]ti<?:>^^<?:>tt5|£i-^ 

fflv^ ^ Z t ij^XB -So 
[01111 



m 1 mmm 2 o a <7^Vin\t. v 1 <7^mm ic j; o t $s h^bW i: ^B^m h<r^Y^ 

m^tam^it-kmz-tnPtX'r^jf^X'^ mwm\z\t. m 1 t^mm 104a. g e aM4 

t 4- ^ J; 7 0 < A < 6 0 <^ 11 il^ "t C ^ ^ L < . 4 < A < 4 0 <^ If 
/ci- C i: J; ^ t L ^tz. ^N^HMffl)6^-^^T. h^h f b if )X f& T v ^ 1 . 5< 

B < 7 CO H ij^ 3 ^L<. 2<B<4<7>ra#^)i^/c-tCi:;0^-J; ^^*Lv^„ 

[01121 

^fz. mi 2 O 4 a. m.m.i^ (Ge-M5) AM4BTe3 + j^x^m^ti^^m 

M 5 ;b^-*SB^fbftg^fS]±^ -tf m I mUM 2 0 4 co )]i j? Jt 4; + 5> ^f't S ^ 

i^'Uhti^. jtmUbhLXlt. ^'14 'S: T S n J: ^) ^ t L » C co M 514 ^ ffl v> § 
Jt^t. 0<A<6 0 (J;^^^L<tt4<A<40).aol. 5<B<7 (J;^)^* 
L<tt2<B<4) XS^i z ht^n^Lx^o 
[01131 

m 1 'tt^^js 2 z\t. V - ^\f-ui I 'T^Ammt-hm i mmm 2 3 ^ 'om\^m\z$>^m 

mm\zw.mn±.<^w.\Z'!^^mt^ v --^'Tts^aa^ ^^tzi^. m 1 m^m 2 3 <^3S3!§^^^ 

< -t ^'£^^jb**>^ „ 3 <?>/c<s6. m 1 IQIiH 2 0 4 (?^fl/?a . 9 n ml-::ITT*> ^ C i: ^ 
L < . 2 nm~8 nm(?>iBHl*IT*>^3i:**=k O^^Lv^o 
[01141 

^fz. m imUm2 0 A\z\t. ^Dfilfr^Srffl^C^Sec-tT e -P d-O i:^^ ti^tt*^ 
T'ff^^i-^Zi:tT-§-S, Z<7^Mo. mi le^JS 2 0 A <^m:W-\tb nm--3 0 nm<7>fBH 

[01151 

m 1 fx^m 2 0 8 a. mi leii/S 204 icn^iR^ tl^T^M^lt::^ ^ i: 7 T^'f^fl^^- 

fift^^ir-t^o ^Tz. mi fxmm 2 0 s a. mi leiiJB 204 x±c rzm^m^t^\zwM 
^^t. mi mm 204 ^#H«E,Mft:L^-t < -t-s hx^'iprnt^mm^i^-f^. ^ h\z. m 
I mmm 208a. mm-t^mm.t-h^mm'kum-t^ hx^^mm^^-t^o 

[01161 

m I ^mm 20s '^umzit. mm^n^PM 1 ^mmm i 0 s t mm^uPA-^m^^ ^ z t 
tj^X'^^. ^fz. ^nh(^mm\z^i^x ^ . mm^^mnB I (^jxmm I 0 s tmmx^^. 
iff ic A g ^^itmir.m^h'i^Bx'^rzdb. m I fxmm 2 0 s n t L X ttf ^ L . m i ix 
mm 2 0 s (^mrnit. m i m^m 2 s ^mm^^x^ ^fzi-fm i-t ^rzdb. 3nm^i5 

nm<^mm\^X3h ^ Z t t^itf ^ L < . 8nm'^l 2 n mcomm\HX 3h ^ Z t io^ ^ ^ ^ ^ L 

m I mmm 2 0 8 (^mm t^z</)mm\Hiz^^ z tiz X *) . ^^mm^mmmt^-h^x. 
K-^m I mmm 2 3 (T^mm^tmi^x^ . ^ hizm i mmm 2 3 co^mm^+^ htsi^. 

[01171 

WM^m^m2 0 9 \tmn.wi^^hti . m 1 « #11 2 3 (ry^M^^mm-t hmm^^-t 

So c c;^]gii^iimJi 2 0 9 ic Jc o T. mi iQ$i/B 2 0 4 ffl T ^ S Jf ^<7> ^ 1 'li^ 

« 2 3 <7)^gii^T c (%) i: . m 1 lei^n 2 0 4 *^-^^H^HMfflT'ifcS jt^<7)m 1 if ffiJS 2 3 
coSM^T a (%) i:^^lc^ < -tS 3 h **T'# So M#fi5lci±. ^M^l^m/S 2 0 9 ^ 

Wi^^mi '%mm 2 3 x-ii. jg^^iiMm 209 ib*i»v^jt^ictt:-^T . 2 1 0 
^3i^*^-±^-t s o t ^ii^iimjs 2 0 9 mi le^/s 2 0 4 L/iii^^^* 

[01181 

Slii^ii^W 2 0 9 cryU^X^n t ^^'vf^^^iCk t ^ ^1 it^^« 2 3 <?>:g3!i^T ^ & 
tJfTa^^a6-5>f1^ffl^Jc^;:;^S<-tS^c*^. 2. 0<nt-B-^kt^O- l^i^/;:i-zt 
**^^L<. 2. 4<nt^3. Ofiokt^O. 05^St/c-tZt)()*J:»)^^Lv^o 
[01191 



mm^mmm 2 o 9 <f^mmLii. (1/3 2) A/'n t^L< (3/1 6) A/n tX 

a (17/32) A/nt^L< (11/16) A/'nt^$^Hrt"^~*>^-^ * I- < 
s (1/16) A/nt^L<(5/32) A/ntXtt(9/16) A/nt^L<( 
2 1/ 3 2) A/nt<^®Hl^'^*^-SCi:i?*J:»?^*Lv^„ '^fc. _hie<^IBHti. U - -^f 
tf- A 1 1 <7>v^:^ A tm^M^'mmm 2 0 g^fSJt^n i:^. #Jx.ti'3 5 0 nm<A^4 
50nm. 2. 0<nt<3. 0 izM^ Z t iz ^ ^ X . 3nm<L<40nmXtt60n 
m < L < 1 3 0 nm(nmm\HX3h^ Z tio'itf^ L < . 7 n m < L < 3 0 n m X 6 5 n m 
<L< 1 2 0 nm^mmiHX^^ z t t)^ ^ itf ^ L \^ z t iz ^j: ^ ^ Z^MMlHXM^ 

z tiz^^x. mi mmm 2 3 ^mm^r ^^'^t g,^^\zm<'t^zt ij^x-B ^. 

[0120] 

]g3!i*ii^JS 209 a. m^XtT \ O 2 ^ Z r O 2^ Hf02^ ZnO. Nb205 
. Ta205. Si02^ Al203^ Bi2C>3^ Ce02^ Cr203. Ga203 
. S r - 0 }^<r^mitm^m\^ ^ Z hti^XB ^ . "^Tz. Ti-N. Zr-N. Nb-N. 
Ta-N. Si-N. Ge-N. Cr-N. Al-N. Ge-Si-N. Ge-Cr-N 
^Sr i:' ^ ^ itm ^m^^ ^ Z h^XB i . t/c. Z n S }^ <r>msitm^m^^ ^ Z h ^X B ^ . 
^Tz. _hieW5^<^>S^t/^fflv^ ^ zh^X% Zisxh<7y^x^ . '^\zT i O 2 ^ ^'^^ 
i O 2 ^^tfttl^^fflv^ ^ C i: i)^^ * L v^o Ziih <^Vin\tmfr^t^±% < (n = 2. 6 

2 . 8 ) . mMi^i^^'h^\^ (k=0. O'-O. 05) tz^. mi 'Iti^JS 2 3 (T^mm^ 

[01211 

m 1 'If «)1 2 3 <7)3Sii*T c ^^^T a ti. IQIiS^fe^ ^tc ^ u - -^'t^M^ . U - ^' 

i^- A 1 1 Attiij;;?^'^^ 1 mmm 23=):^ jiv^fflic^fe^'itsjsicsija^ H±^^ci6. 4 0 

<Tc-B-^4 0 <T ^-^mtz-t Z < . 4 6<Tc-B--^4 Q <T ^-^mtz-t Z h 

[0122] 

m 1 'If «B 2 3 <7)3giS^T c ^^^T a ti^ - 5< (T^-Tg) ^ 5 ^ f:: "t C i: 

*L<. - 3< (Tc-Tg) <3^i^/c-tct*^-Jc*)^tLv^„ T^^ Ta*^'C</)*fr 

^ -t C ic J; ^) . U - -^^ If - A 1 1 A tt i'J lb m 1 'If 2 3 J: ^ 3i M ic -g, 'If 

«;8<7>ie^s^<?)^. m 1 mmm 2 3 <?>m 1 mmm 204 <?>««gjc j: ^^jg^cT^'^fbc?^^ 

[0123] 

m 1 mmm 2 3 tc^v^x , m 1 leiin 204 ^j*^tSH^fflT#.^jt^^ixtt*R c 1 (%) 
. jkum I mmm 204 h^^vwBnmx^^m^<^um^K a 1 (%) R a 1 < R c 1 

^i^fc-r C t L z<T^zh\z^^. mmt^t^m^ iiX \^ •^j:\^mm<ry'\kmx ]x^i^ 

t^m < . '^^izmmn^mii^^n 1 z tij^x^ ^rz. mm^m (r ^ 1 - R a 1 > 

±t < LT^^ff >fcie^S^!tf J:7lc. Rcl^ ^al^^^ 0. l^Ral^ 
b Kr) 4 I ^ I b^mtz-t Z tt^^^L < . 0. l^Rai^3fio4^Rci^ 

1 0^i1^/c-tc^:*«J;'9^*tv^„ 
[0 1 2 4] 

mm$^mmi^2 2 a. i^ir iz Mm -t 'A iz j; otm3ht§ 

[0125] 

*-f . 14 (j?^ ib*#ij^l3r 1 . 1 mm) _hfc (N - 1 ) IS 'tt « JS ^ . ^^^Mm 

^ALxmmnm-t^. mmmn. ^mm. ^rzit^mmt-h^j: *) . ^tLh<^^mit. ^ 

m'^m.\Hxti$^ t t£ ^ -y 9 ') y r 9 -yv h ^ HR/X x ^< v 9 v > r-f ^ z h\z ^ -^x 

w^rRxB^o ^Tz. ^"r^^mmit. ^^it'\tmm {m\zm9vm^it'\tmm) -^rzitmn-y^ 
mfi^^mmm }i\zmmLx . ^^^mmi 4 ^mm^ ^xmm^i^-iz^^it l {y-^^^y^ 

-h) . m^l^tSfb^ -t± ^ C i: ic J; o Tff^l^T' S ^ o ^ . T^^^il/i ^ - tf' - A 1 

I <r)m\Hm^mx.^Mi^\z\t. mt^m^^titzmu m) ^wi\im<r)mn^\z'mm^ ^rz<^ 
mm I 4 i:i?-^i±/zM^iHiK^-i±Txt->=i-h L. mm^^mit^ "^fz'ik. mm cm 
) ^ It ij^-t z t iz ^ ^ X mnm^k r^fi^x B ^ . 



[0126] 

c CO 7 ic L T . mm 1 4 ±ic ( N - 1 ) m^mmm^. ^'r^^mm^ALxmm l rz 
<^%. '9t^^n.m 1 7 '^r^^\^tz.%(r>'kmM^-t 

[01271 

^v^-Z . 7t#^5>«li 1 7 _Llcm 1 'liffi/i 2 3 ^S/j^-tSo M#e^lci±. t-f (N - 1 ) 
W^if ffiW^ . 7t^5>mJi^/h L T^SW L rz<r^% . if^^tmm 1 7 ^0/3^ L 1 4 ^ 

2 0 9 ti. mu<^r^m 1 2 i^m^/i 1 0 6 i: fBjti^^vSTff^fii^-^-g -5.= 

[0128] 

^v^T. ^ii^nf^/s 2 0 9 _hic. mi mmm 1 0 s ^^^K-t -5. m 1 jxtt/s 1 0 s li 

[0129] 

i^cv-^T. m 1 fxmm 2 0 8 ±ic. '£^^icit^ u: 4 2 0 6 ^f^B-f^o m4m 
Mi^m 2 0 6 li. mm^mm i 2 mm^m 1 0 e t mm^^^^'Ax-mf^x^ b 

[0130] 

^v^T. m 1 jxtt/s 2 0 s ^fzitm 4 m-mi^m 2 0 a ±ic. ^4 ^bis 205 ^fi^m-t 

o 

[0131] 

f^cv-^T. m4 ^mm 2 0 5 ±ic. mi leiin 204 ^f^m-t^o m 1 leiiii 2 0 4 a. 
^ CO ffl ic it^ c 7s -7 ^ 'j > r 57 - r -y h T . mij^^mm 1 <^mum 1 0 4 tisi 

[0132] 

m^^x . miie^;s2 0 4_hic. m3J?^ffl;s2 0 3 ^fiS^^-t-So m 3 ^^bis 2 0 3 li. 
mm^r^m 1 2 i^m#;s 1 0 e mn<^:fjn:xmf^xB -So 

[0133] 

i^cv^T. m3?^H;B2 0 3±ic. ms mmi^m 2 0 2^/3^)]i-t^o m3 202 
It . mm^mm I (^m 2 mm^m 1 0 6 i: mu^^'Axr^m^x % ^ o 

[0134] 

mmz. m 3 m-mi^m 202 ±.izmmm 1 3 ^mff^-t^o mmm i sit. mm<^mm 1 

XMm L /i;^aT'ff^fi^T§ So 
[0135] 

'Sr . m 3 2 0 2 ^ L . t 3g BJ^ If 1 3 ^ ff^R!^ L -fc, . 'Z^^lz 

mcx. m I $^mm 2 0 4 ^^m^'H^B^it^ i± ^mmitxn^n ^x ^ ^v^. mimmm 

2 0 4 c^oM^fbli . U - -^f If- A^H^tt-t -5. ZirlCckoTff^Ch **T'# S . 
[0136] 

Iii_h<^ J: 7 IC LT. 2 2 ^MisT-t So . ^mU^mmiZisK^X It . 

^m^fRm:^'<itLx:^-^^^v9')y^m^m^'^rzi)^. znizm^^ n-fM^Mm'tt:. A-t 

> 7' u - ^ ^ > . C V D . M B E vi^^ ffl s c 4; ^igT'*> S o 
[0137] 

i^u^wmz ) 

mU'^mms xit. mm<^mm2 \zisn :h^mnco^myt^mmmmmui^izii\^x . 

<?>ff^flM3 <^'if 2 4 <7>-gi^iifffliii^iii 3 ic5j^-t„ mmmmm^2 4it. f^mt^h 

CO u t'- A 1 1 <^mm\z J; o T'lf «<7>ie»H^)b*Dri6'& 2m^^m'mmmmui^x^ 

[0138] 

if ^5ieii^#2 4 li. 1 4 ±.izmYKmm ltz. m 2mmm 2 5 . it^^mm 1 7 . 
m 1 'If «;b 2 3 . ;^ijf^HH;s 1 3 ic j: ^i;^^ tixv^-So mm 1 4 . Tt^^^/s i 7 . m 
1 'liffijs 2 3 . Rummm 1 3 ici±. mm<^mmi 2xmmLrz^<D tmn^nn^^ 



[01391 

[0140] 

m 2 mmm 2 5 a. u a 1 1 xttfijib-'^Micieg^ tir-m 1 i^m^n 302 

. m 1 ^fflJi 3 0 3. m 2 ieiin 304. m 2 ^mm 305. m 2 Mm^Ji 3 0 6 . jku 
m 2 jxmm 3 0 s ^mx.^. m 2 mmm 2 bit. mmm 1 3 . m 1 mmm 2 s . ikuit^ 

[0141] 

m 1 i^m#;s 3 0 2 tcii. mm^mm 1 <?5^ 1 i^m#;s 1 0 2 i: mn<^un'km\'-^ ^ z 
t ^„ ^fz. ^ti^<^mmiz^\-^x ^ . mm<^mm 1 com 1 mMi^m i 0 2 tmn 

[0142] 

m 1 mmpfm s 0 2 <^mmit. h 'i ^ ^^m\zmr> < mM.\z ^ . m 2 iQiiJi 3 0 4 

[0143] 

m 1 3 0 3 ic a . mm<^mPM 1 <?^m 1 '^sra 1 0 3 t mn^nn^m^-^ ^ z th^ 
xB ^fz. ^ nh^mmRumvtiz'o\-^x mm^mm 1 1 ^mm 1 0 3 t\ni 

MX 3h o 
[0144] 

m 2 ^mm 3 0 5 ic a. ^SScT^Jf^fli 1 <7>m 2 i^S/S 1 0 5 i: IsJ+l <?>WW^fflv^ § C i: 
[0145] 

m 2 mmi^m 3 0 e ic a. mm^r^m 1 2 mm^m 1 0 e t \nin^nn^m\^ § 3 
tio^x^^o ^fz. ^ n^(^mm]kum^\z^\^x ^ . mm^mps 1 2mmi^m 1 0 

6 i: |B] T- -g) o 
[0146] 

m 2 mmm 3 0 4 icii . mm^mPM 1 ^$€.mm 1 0 4 t nn^nnxrr^f^-t ^ z t t^x 
m 2$^$^m 3 0 4 (^mmit. ^(^n$\-t}'^mm-^^mmit^mz'tnn (mx.it. g 

e /^M 4 e 2, + "^^^ ^ ^ 2 mMfW 2 b <^mm!BfK^m < -f ^ fzdb . 6nm-'l 
5 n m<^mm\HX' 3h ^ Z t ^ L v^o 3 <?>iBH |*| ic T ^ . m 2 Ifili/l 3 0 4 io^m^-^ 

m^izitm^m\Hn\^-^<^mmiz ^ ^mm^^-^^mmmmi}^±B < ^j: ^rz. m2m 
mm 3 0 4 t)m^^m^izitm 2 mmm 2 5 ^jxtt*i?»/h^ < >&^o ttzt^-^x . m 2 mm 

m 3 0 4 <^mf^lt . 8nm~13nm^7>IBHl*IT-^feSCi:)b*J:'9^^Lv^o ^fz. m 2m 

mm 3 0 4 \z. ^^mt^m^it^mz-ttiP^ (mx.it. t e - p d-o) ^m^^^m^it 
. m:M<^w^m 1 h iBjti. m 2 %^mm 304 c^^mj^it 1 0 nm^4 0 nm.<^mm\HX'3h^ z 

[0147] 

m 2 mmm 3 0 s a . mm^^mm 1 ^jxtt/s 1 0 s t mn^nn-^m^^ ^ zt ij^x 

[0148] 

m 2 Jxmm 3 0 s tm 2 mm^m 3 0 e ^miz . ^^mm 3 0 7 ^mw-Lx ^ 
m 3 0 7 ic a . mu^r^m 1 ^wmm 1 0 7 t mu^ti$\-^m^^ ^ z t t^^x § -5. » ^rz. 
n h mmjku mvtiz ^ X ^ . mu^r^m 1 <^^mm 1 0 7 1 tB]t*T-*>So 

[0149] 

mmmmmi^2 4 it. iiiricmBH-t^^Tiic oxw^tT-t 



[0150] 

t-f. m 2'mmm 2 5 ^ r^f^-t § » m # tea . * -f . si^x i 4 (m^ t'mx.\t i . i 

[01511 

m^^x . mm I 4 ±icm 2 mmm sos^R^n-t^o z ^ t b . mm 1 4 \z v - - 
^ 1 1 < fz^cnmi^m t^mfR ^ n x § Jt ^ ic a . miHrntj^mf^^ n tz m ic m 2 ixt^ 
Ji 3 0 8 ^j^m-t^. m 2 jxmm s 0 sit. mm<^r^m 1 <^jxmm 1 0 s t mn<^:b'<ix 

[01521 

m^-^x. m 2 mmm 3 0 s ±iz. ^z^mizm cx^mm 307 ^fi^m-t^^ nmm 307 
It. mM<^mm 1 <?>^ 2 1 0 e t is]i=i<?>;'j>iT'ff^^Tt ^<> 

[01531 

wt\^x . m2fxmm3 0 s tfcii^s)! 3 0 7 ±.ic. m 2 mm^m 3 0 e ^r^m-t^. 
m 2 mn.wm 3 0 e mm^^r^m 1 <7>^ 2 1 0 e i: mn'^^^'^ixr^f^x^ 

[01541 

^v^T . % 2 jxtt/S 3 0 8 . ^fflJS 3 0 7 . %tz\tm2 l^m^JS 3 0 6 _h ic. '£^^lc)c^ 

c 2 i^ffljs 3 0 5 ^^^-t-So ^ 2 i^ffljs 3 0 5 li. mm<^mm i <?>m 2 i^m#;s 1 
0 6 tmM(^:^'(ixmf^xB^. 

[01551 

mv^x . m 2 mmi^m 3 0 e . t tzitm 2 ^mm 3 0 5 ±ic. m 2 mmm 304 ^/j^h 
-t ^ o m 2 mum 3 0 4 a . ^ a/jX ic it^ c 7s >y 57 > z^^- 57 _ ^- -y h ^ ^ t . 
<^mm 1 <7>ie0;s 1 0 4 t nm<7y:h'Axr^f^x % ^ . 

[01561 

m\-^x. m2mmm 3 0 4 _hic. 'Z^mizm^cxm 1 ^mm s 0 3 ^/^li-t-So m 1 
ms 0 sit. mm^^mm 1 <^m 2 mMi^m 1 0 e i: mn<^:^yt:xm!^xB ^ . 

[01571 

wt\^x . m 2 t^mm 304. ^tzitm i ^bh 3 0 3 ±ic. mi mm^m s 0 2 ^f^m 
-t^.mi mm.i^m 3 0 2 a. mm^mps 1 c^m 2 mm^m 1 0 e t mm^:b'S:xmf^x 

[01581 

z<r> izLx . m2 mmm 2 5 ^mfi^-t^o 

[01591 

m^-^x . m 2 mmm 2 5 1 mm^m s 0 2 ±iz^-^^mm 1 7 ^mf^-t^. yt^^ 
mm 1 7 It. ^mit'\±mm i^^izm9\^mmit'\±mm) ^rzitmn'\±mn^^m immt^ms 

fc. >t^^ii;s 1 7**u--^t'-Ai 1 <?>^i*i-^^«;c sJt^icii. Mio^mfi^^fitzmm 

Z i: tc i: o T ^ 1*1 ^ § S o 

[01601 

^^is. m 2 mnwm s 0 2 ^f^m Ltz^^-h. t rzit^'^^mm 1 7 ^r^f^ Lrz<r)%. 
mizmcx. m 2 mum s 0 4 ^^m^mmit^ i± ^mmitxn^n ^x t j: m 2 le 

mm 3 0 4 (JOM^fba. U --^f If- A^Mtti- S C h IC J: o Tff 7 3 h **T'# 
[01611 

^v^T. T^^^i-ilJB 1 7 _htc|| 1 if ^JB 2 3 ^mf^-t^. mi^mizit. ^-f. T^-^^^WI 
Jl 1 7 _hlc . 3S3i^ll^/S 2 0 9 . ^ 1 fxmm 2 0 8. H 4 l^fflM 2 0 5 . ^ 1 leii/l 2 

0 4.^3 wmm 2 0 3. 3 i^mf^Ji 2 0 2 ^ z(/)mmxf^m-t i> o tB . 
^izmcxm 1 Jxmm 2 o s tm 4 wmm 2 0 5 ^rB^iizm 4 mm^m 2 0 e ^/^n lt ^ 
j:v^„ zfi^cD^mit. ^U(^r^m2xm.m Lrz:^'-}i:xmf^xB 

[01621 

M^ic. m 3 mrn^i^m 202 _hiC]gHHm 1 3 ^mf^-t^o mmm i sit. ^m<^mm 1 



T ^ BH L ^ T ff^;^ T § -g) o 
[0163] 

'^fc. ms mm^m 202 ^mmtrz<7>'fb . ^rzitmmm 1 3 ■kmfi^Lrz<7y'>b . 'j^^wiz 
ftcT. m 1 le^js 2 0 4 <?>^ffl^^^<b$ H±^f]a«fbxg^ff t Jcv^o ^ 1 le^jf 

[0164] 

^ fc. ms mmi^m 2 0 2 ^f^mt rz^-^b . ^rzitmmm 1 s ^mt^t rz^^ . 'Z^^iz 
mcx . m 2 $^um 3 0 4 . jkum 1 le^is 204 (7>^ffl^*sii,fi:$ -ttsn^fbxg^^f 

0 T ^ J: C<7)Jt^. ^ 1 le^JS 2 0 4 <?>^H^fb^5felcff 7 t . m 2 Ifi^JS 3 0 4 
^fbf -5 fca6iC'£^^^ u - ^N--^ - <^^fflfS]icafe^/!:a6. m2 mmm 3 0 4 
tc *S lir f b ^ H± -5 C i: S L 

[0165] 

J; -7 ic L T . 'W S5ieii^# 2 4 ^WitT § § o ^mm<^mPMiz ^\^-X It . 

> 7' u - > . CVDvS. MB E vS^^fflv^ ^ 3 i: t offig-eilo^ o 
[0166] 

(mm<^mm4 ) 

2 9 <7>-gi5»fffliii^iii 4 ic^-to itffigeii^# 2 9 ti. mmc^mPM I <^mmmmmi^ 

[0167] 

'li^^ie^^fi: 2 9 It. mm2 a _hicf»;s l^cW^/s i 6 t y^-mm2 s t^. mmm 2 
7 ^ A L X mm ^ fitzmf^x ^ o 

[0168] 

mM2 6 . JkU 9" ^ - mM2 S It . ':&mx R li;t^<^ S^T § » Sl^x 2 6 . ,^ 1/ 5^-^ 5 _ 
*1^x2 8lcti. ^]5fe</)ff^«J 1 </)ai1x 1 4 i: fs]tilc. -f^ij x. tt\ ') ^ - t' - h ^ T ^ >i y 
T X 4< U 7 ^ MMA^^it^g. ^/itt:^^ X^^f^v^S 3 i: t^X% 

[0169] 

S'tR 2 6 1 1 0 2 iij<^^ffiica. '^^^icitvc T u --^f If- A^ii < /ii6<7> 

tlTv^T Sifx 2 6 1 1 0 2 t Ix PJ <^ ^ ffl . ^ 

5^ $ -mu 2 z<T^mmm 2 7 m t jxnm^^mmit. ^frnxs^^ z t t,^itf t l mm 2 e 
'} ^ - h io^^iz^mx 3h ^ . . s 2 6 . y ^ - mm 2 s m ^ It . + 

. 2 9 <7)i?^ 1 . 2 mm@S 'fc ^ J: 7 . 0 . 3 mm 

0 . 9 mm(r>mM\HX$>^ z t t-'itf ^ 
[0170] 

mmm2 7 it. ytmit'\±mm (^^\zm9vmmit'\±mm) ^mn'\i.mn^w<^mn^t^^t: 
yt-^m\zmmfft}'4^^ \^z t f^^n t lv^o ^-fc. mmm 2 7 c^m^it. yt'r^^mm 1 9 . 

1 7 ^ tmti<^m^[z ^ *) . 0. 6 M m^ 5 0 M m<^iBH ic ifc ^ Z i: )t?^-^ t L 

[0171] 

^<^it. mU'^r^mi tm-<^n^-^Hi-rzW^^\z'DK^xit. ^comm^^'^^'t^o 

[0172] 
[0173] 

. ^^2 6 **i^yx.ti 0 . 6 mm) ±tc. 'If 1 6 -^W^rR-f ^ . Z^tB. 

mm 2 6 iz L - ^ ^ - u 1 I < fzdbcomiHmh^mfi^^ fix\^ ^m^\zit . m\^m lo^m 
f^^iitzmizmmm i e ^mj^-t^. mi¥^\zit. mm 2 a ^j^mmmi^izwim. m 1 
m-m^m 102. mi ^mm 103. le^/s 104.^2 ^sis 105. m 2 mm^m 1 



0 6 . jxmm 1 0 8 ^iK/Xfi/ii- § o 4-^. '$L^mizm-cxm 2 mmtm 1 0 e tfxmm 1 

[01741 

K ic . 'If ffiw 1 6 t^mm ^ tirzmm2 6 jku 9" ^ - mm2 s cm^ t^^mx.it 0 . 6 mm 
mm) ^mn'\±mmw^mm^ y~ 5 -mm 2 s ±izm^ lt . mmm 1 e >b^-?«Ji $ ti/cs 

0 sfc. r^-mm2s±\z^db^m'{±<^mm^i^-icm^L. ^n^mmm i e t^mm 

^tirzmM2 6 \z ^ ^ z t ^ X' B ^ o 
[0175] 

M -t -5. 3 ^ ic J; o T tf 7 3 i: i?* § ^ c 
[0176] 

^m<^mm:b'(itLx:^^^v9^)y^m^m^-^rzi)^. zmzm^^tL-tM^mm'^i. ^-t 

> 7" u - ^ > r . C V D . M B E ^ ^ ffl § C i: t dT ^X 3h -5 » 
[0177] 

(^m.<^mPM 5 ) 

^#3 1 <?>-gmffliii^iii 5 ic^-to 'i#«ie^^^#3 lit. mm'^mm2 commmmmi^ 
2 2 t\Q\n. n-ffi^j^'bio u - -^f If- A 1 1 <?>Mttic J; 'yX'mm<^mmn±i}''^m-^j:^myt 
^^mmmmmi^x3h^. 

[0 1 7 8] 

'If *ie»^#3 1 It. mm 2 6 ^izy^w^^mm 17.19 LTHH/^ii/i L/cNffl 
<7)m 1 mmm 2 3 . mmm 1st. mm s 0 ±\zmm l ;^c'if 2 1 i?*. mmm 2 1 

[01791 

*'tR3 0 \t^'mxv\m:'^<nmmx^^ . mmz 0 icii. 1 4 iiisj^ic. ^j;iijr. # 

^ - v-K - h ^ -r t 7 T X # >; u 7 ^ > ^ P MM A ^ it^g . * a ^ 7 X ^ ffl 
^ c i: % ^ c 
[0180] 

S«3 0 (Dm^m 2 1 M^o^Hlcti. 'il^m\zmcx u --^"if-A^ii < 36 ^ 1*1 it 
r^ri^^nX\^X^ *^3 0 cO'lii^m 2 1 ilji:ix?tilj<?>^fflli. ¥vtT-*>^ 3 h 

^ Lvn *^j^3 0 coWnt LXlt. K^'I4 • «^'l4lcf*ti. {& =i x h T'^fe^ z t ij- ^ . # 

3 1 ^ i,* 1 . 2 mmSS i: ^ =): 7 . 0. 3mm'^0. 9 mm<50 fEH 1^ T 
z t t L 
[0181] 

[0182] 

[0183] 

t-f . mm 2 6 (i?^ ib^-#yxa~ O . 6 mm) ±lc. I? 1 'If ^^Ji 2 3 ^ff^l5^-t^o 

s . mm2 e \z L - -^^ - u 1 i < rzdb^m\^Mf^^mfi^^ nx^^ ^m^\zit. m\HM 
t^mfi^^ntzmizm immm2 3^mm.-t^. mi^mizit. mm2 6 ^fi^mmm.\^izmm. 
ms mm^m 202. ms ^mm 203. mi mmm 204. m 4 j^b/s 205.^ 

1 Jxmm 2 0 8 . ]g®*llimJS 2 0 9 ^)lHJX»;S-t-So '^fc. '£^^tcltvl^Tm4 l^fflJS 2 



0 5 i: m 1 fxmm 2 0 8<r)mizm 4 mm^m 2 0 e ^f^m txi^ ^m^^f^^mfi'&it 
. mm^mm2 1 mm-^-^^o ^<t^'^ (n- 2 ) m<ry'mum'k. Tt^^wiJi^/b lthh^x 

[01841 

^fz. S«3 0 ;b^-fJx.ljr 0 . 6 mm) ± ic. if ffiH 2 1 ^ ff^lj^-t 6 » 'IfffiJitt. 

[0185] 

2 1 _hlcM^P LT . m 1 2 3 ^fiKli L^c*11x 2 6 ^'It^JS 2 1 _hicm«$ -t±T X f 

[0186] 

'SriD . 2 6 3 0 ^ '±tz'^. ')L^^\z]l^ D T . ^ 1 ICiiJi 2 0 4 co^ffl 

Hf^fjaBfbX^^ff o T t J= ^ 1 le^is 2 0 4 <7>^^<bii. u--^if-A 

^ M ft -t - =); o T ff 7 C i: # -5 o 
[0187] 

iil±<?^ J: 7 IC L T . 'If^^ieii^#3 l^M3nTS:'5.o . * ^ ^ <7> ff^ Hi IC V ^ T tt . 

> 7" u - ^ > r . C V D vS . M B E vS # ^ ffl ^ 3 i: t of ff^T ^ „ 
[0188] 

<7)ff^.iB 6 </)'if «ie$i^# 3 2 <^-gi5ifffi[ii^ m 6 ic^-to it ffiiefi«f^3 2 a. 

.1^3 <^'if «ie»^# 2 4 i: fBjti. )^mh-h(7^\^ u\ 1 <?^Mt^ic J: o Tit «c7>ieii 

[01891 

'tt^5ie^^#:3 2 *if^2 6 _hicm 1 mmm 2 3 . *«3 0 h\zm2'mmm 2 5 
m t . 2 7 ^<<v lt^* l fcM/^T-^B^ o 

[0190] 

muz ^ <rym2KmmZ 0 8f|iJ<7)^®ictt. '£^^lci^;c X V - \£ - u^m. < tz^ <ry-m 

tlTv^T t J; S« 3 0 2 jxtt/i 3 0 8 fij i: ixxtPJ^O^ffl ti . 
-5 c: i: ^ L v^o 
[0191] 

[0192] 

'ii*geii^#3 2 a. liiTicmBHi- ^ tc j; ^xmMx^ 

[0193] 

*-f. *^ix2 6 (j?^ ib*#ij^ijr 0 . 6 mm) ±iz . mm<^mm5 tmn^:fj'{t:iz X ^ m 

1 'lii^m 2 3 ^ff^/^-t-S, 

[0194] 

>5rfc- 3g3i^llS/i 2 0 9 ^ fi^H L . ^ ic Ft C T . H 1 leiili 2 0 4 ^^M^ 

*Siifb^ H±^f]S«fbXg^tf o T ^ j= v^o m 1 ieUJi 2 0 4 <?^,liSB^ft:a. u--»fii~-A^ 

[01951 

* fz. mm 3 0 (j? ^ 3b*#J;cljr 0 . 6 mm) _htc . ^ 2 'li«JS 2 5 ^ff^/^-t-S = C <^ t 

§ . »^3 otcu--^if-Ai 1 < rzdbcomi^mt^mfi^^ fix\^ ^m^izit. m\HM 



L. m 2 jxmm 3 0 s . m 2 mm^m 3 0 e . m 2 ^mm 305. m 2 leiiis 3 0 4 . m 
1 ^mm 3 0 3 . ^1 302 ^m)xmm-t '^fe. '^^wicit^ i; 2 mmm 3 
0 8 t ^ 2 i^m#;s 3 0 6 comiz^Mm 3 0 z^/^^^txtckv^ ^;s<?>;5^^;'j>sii. m 

[0196] 

mi mmi^m 3 0 2^i3^)iiLr-io*>. '&^\zjt cx . m 2 mmm 304 ^^h^ 

[0197] 

^^ic. m 1 mmm 2 3 LfcS^2 6 tm2mmm 2 5 ^ft/g Lrzmms 0 
^mn'\±mmm<^mm^m 1 mmm 2 3 ^f::tim 2'if s^n 2 5 ±.izm^ lt. siix2 6 t 
m 2 3 ^fctim2'if «B 2 5 Ji\zi^dbmm'\±^mm^i^-izm^ l. siix2 6 tmms 0 

[0198] 

^ <^ ^ . 'Z^^iz ft^cxm 2mmm 3 0 4 . ;^ 1 leii n 2 0 4 <^ ^ i=s n fb ^ -tf § 

0 4 ^ 5t ic *S H m ^ -it ^ 3 i: ^ L . 
[0199] 

lM_h<7> J; 7 ic LT. 'tt«ie^^#3 2 ^M3H-^-§ -So '^fc. :*:^Ste<7)Jf^flglc fcv^T . 
[ 0 2 0 0 ] 

{%m<^mm 7 ) 

^m<7>ff^«j7 Ttt. mm<^mnBi. 2. 3. 4. 5. 6 ts^hh Lfc^^^B^^coit ^le 
[020 1 ] 

:^mn(^mmn±:fj'fiizm\'^^ti^t^mn^mm.s s <^-m<^mfi^^m 7 izm^miz^ 
-to iii7^#MLT. mmn^mms s It. mmmmmi^s 7 t:\Bim^ ^fzdb^ y 

\i>i^-933t. 4^i?# u - -^^ 3 5 . RZ/i¥-3$i^L - -^f S 5 ti -5 U - i^^ - 

1 1 ^m^-f ^Pt^ V y y^Z 4 ^flix.^T^:'^--- -y H 3 6 ^iix^o 'lf«ie$i^#3 7 

. mm^mmi. 2. 3. 4. 5. ;^d«^6 ts^^bi^ Lfci*ffiifi0^#T*> . ^it 
mmm 1 ey . ^rziim'^<^mmm (m^itm 1 mmm 2 3 . m2'iiffi;s 2 5 ) ^flS;^^ 

[ 0 2 0 2 ] 

. M "7 - <?> t" - ^7 "7 - ( P p ( m W ) ) h i"^ ^< 1 - <f) ^ < -i T y. r< 1 - ( p ^ ( m W ) 
) h \z^m ^ h z h \z ^ ^ X ^ . I ^m^-f ^ z. h\z 

j:oT. %^mm<r)^f'^\m'^£-%l^\z^^^uWm^i^w^f^^ri. ^ (ryi^^B^nti^t^m^- ^ 

— ^ -7 — . T X 7 — 7 — U /2 It T 2 fi^ in ^ tl T J: L . ^ W T 7s 

7 - Jc ^ ti) [c (ft 7 - ^7 _ .j > /r- -7 - ( P ^ ( m W ) ) ^ h A 7 - ( P g ( 

mW) ) ~k1]\^x.X. 0 mW^ ^7 ^N-7 -60|EH<^^N-7 - u -<;b tc J: o T 3 ft'^ii. * 
li 4 \$.^m^ tiX t J; v^, 
[ 0 2 0 3 ] 



1- (mw) ) tL. u --^f if-A 1 1 -kmrn-t ^ z t\z ^ ^xm^n^mm 

[ 0 2 0 4 ] 

?t it^ U > X~ 3 4 ^ HI P i( N A t± . U - - c7) 7. 4< -V h ^ 0 . 4 M m ~ 0 . 7 ^ m 
<7)iBffli*|[ciim-t-5/ic)6. 0. l^lBHrt (J;^^F^L<li. 0. 6--0. 9 

mmiH) X'^^ Z h t)^0 ^Lvn U-+P"i:f-All<7> a . 450nmi>IT(J^^^t 
L<li. S b 0 nm-^ 4 5 0 nm<^mm\^) X3h^ Z t iy^itf ^ Lv^„ Ifi^-t -5 ^<7> 

ti€. 1 m/^^ 2 0 m/#<7>SBHl^ (J:»)fi'tL<li. 2 m/^^ 1 5 m/#<?> IB H 1*1 
) C i: t Lv^o 
[ 0 2 0 5 ] 

ffiieii^^ 2 4 . ^^'IfffisQIi ^ # 3 2 ic T . 11 1 if ^g/i 

2 3 ic ?t L T leii ^ ff 7 ic a . u - -^f If - A 1 1 (7>s.>#(^ m 1 leii® 2 o 4 ic ^ ^ -tt . 
mmmi 3 ^]@3!§ u--^if-Ai ucjcoT^i mmm 204 icw^^ie^-t^o s 
^li. ^1 t^mm 2 0 4 ic J: o Tjxt^ ^ ti. ]gHH;s 1 3 ^jgis lt # u - -^t*- a 1 1 

^fflv^Tff7o m 2'ifffi;i 2 5 text LTieii^tf 7 ^icii. i<7^m.}^.^m 
2 leii/i 3 0 4 \z^ib^. mnm 1 3 . m 1 2 3 . ]kuit'^9rmm 1 7 ^^t^ltz 

V U 1 1 IC J: o T'lf ^^lefi-t ^ o W^feti. m 2 lefiJi 3 0 4 J: oTixtt $ tl 

. T^'T^^ilil 1 7 . m 1 if «Ji 2 3 . ;^^']SBI?IS 1 3 ^3!l3i LT§^cU--^'if-Al 1^ 

[ 0 2 0 6 ] 

. 1 4 . Tfe^^^^iUS 20. 1 9. 7kU I 7 \z . V 1 < f-a^c^ 

Jl- ^) ic ff :b tl T ^ =k L . a ^ (7) )^ ffl ( ^ > K ) IC ff *1 T ^ =k o t f:: . ^ — 
t 7 > H <^ M ^ icif leii L T ^ J; o 
[ 0 2 0 7 ] 

le^ttftga. U--*fif-Al l^O-^Pp (mW) <?>^T-^N°'7-^iiL. (1-7)^ 
m:fJx^X^ - ^ M 0 . 149Mm(2T)*^'b0. 596Mm(8T)*T<?:>^>^A-ft 

^ y 9 - ^01 T -h ^ ^ -^^ -xm^-f ^ z t iz ^ ^ X Wm L fz . 4- . >v ^ - ft *^vjx ^ 

i^>>' -y 9 -) t'^m^^ t ^ ^ 1 fz. zcD t B ^mmp p^i^Bm^&t-t ^ o 

[ 0 2 0 8 ] 

^tz. m^^^mit. U-^fif-Al l^O-^Pp (mW) (?>^T'^N"'7 -^if L . -7-^7 
:ft0. 149Atm(2T) hO. 67lMm(9T) ^o-fS-^^IB] D - -/icjgM 1 0 0 
^SSie^L. m'^iz 2 Tft^^±»§ L^cit^c^ 2 Tm^<^m)!k^X^it^m^U (car 
rier level) i:$t#jKiti@ (noise level)<^it(CNR(Carr 
ier to Noise Ratio) )^X-^^h^z^-F-i-^-f+P~-T'iiJ^-t-5.Zi: 

Jc o Tif fffi L <, 'Srfe. C N R VMS irft^i5Sl5;b^-'5^v^„ 

[ 0 2 0 9 ] 

^■JjlC. ^0][gL»#J^;ilHl^l±. U--^flf-Z^l l^O'-Pp (mW) C75^T'^^°■7- 
^iHL.v-^^^O. 149Mm(2T)^?^'bO. 596Mm(8T)t-?<?>7>rz^ff 

-^9 u ^ y 9 - ^< Ji T + ^ -1 ^'-xw\^-t ^ z t\z ^ -yxwmtrz, i 0 a p^g 
t ^'fi^i'' V 9 -i$.\znL 3%mm-t^mBmx.\B]^^±mmtLrz. tas. p p 

. P b . P c ^ P B ^ -v ^ - ft ^ 'J^ ^ < ^ J: 7 tc L /co 

[02 1 0 ] 

(^m<^mm8 ) 



[02111 

3 9 (T^nn t Lxit. # 'i ^ - * - h w^mm^M. ii=> y^mm.. a i 2^3^ 

^„ Sllx i: LT S i S^^fflv^fzJt^lcov^TiiB|^-t§„ m M 1^1^ 'If i5 15 ^ # 

4 4\t. muz 9 ±icrgi^ms4 o . m i mn.wm 401. mi leii/B 41.^2 le^/s 
4 2 . m2Mm#;s4 0 2 . _hgi5mffi4 3 -^mzmm x^tz.m'^x^^o Ts^mffi4 0 . ik 

^/_hg^m«4 3 a. mi K^JS 4 1 . 2 le^/S 4 2 ic mrt^ EP^nf -5 fc*^ ff^fi^f 

ti^. m 1 Mm#;i4 0 1 urn i mmm4 i izBun^-t ^-m^::^^-^ 'i ^-m^mmL . 
m 2 mMi^m 4 0 2 am 2 le^/s 4 2 \zB\im-t ^Mm,:^^>i ^-m^mm-t ^rzibiz^m. 

[0212] 

m 1 mmpfm 4 0 1 ^ j; urn 2 mmi^m 402 <?^w*^ti . mm^mps 1 c^m 2 mm^m 

1 0 6 tmn<^wp^'km^-' ^ z t t^xB -5. 

[0213] 

m 1 mmm 4 1 . jkz/m 2 mmm 4 2 it. mwi^^wmiz ^ ^ ^^-t^ ^- Jimiz ^ ^ 
x'^^^Bmt^\^^Bmmt<^mx^iiii^t:m^it^mz-tnnxs^ . isnw ii^u^aSffl t^?^ 
mxntxmt-^it-t ^MMi^mm^mm\zmm-t miieii«4 1 c^^wf+a^m^if^^j 

2 1 le^is 2 0 4 ^ fsjti^w*^. m 2 mum 4 2 <^nniimm^mPMs <^m 2 mum 

3 0 4 tmn<^un'km\'^ ^ z t t^xB 

[0214] 

m 1 leii/s 4 1 . ;^Dfm 2 le^js 4 2 li. ^ ti^"ti^]5fe<7>ff^ftg2 <?>m 1 mmm 204. 

;^^^^*te<^0«J3 2 Ifi^Jf 3 0 4 [B]^<?>;^viTff^;i^-e§ 
[0215] 

^ fz. r^^mm 4 0 , 43icti. ai. au. Ag. cu. pt v</)^# 

^^^itme.mm'^mmm^rzdbizm'K 1 o ^rzitnwc^ik<^7tm^mmLrz^^nn^m 

z t i}^X # ^ o Tgl^mffi 4 0 . 4 sit. A r ^x#HM'4'T-+tl^ t ^j: ^ 

^m^u ^fzit^^M^tt^ y--'^ -y ') > ^-f ^ z t\z ^ -^x w^f^xB ^ . ^fc. ^rs^ofi^ 
c t ^^mxsy^. 

[0216] 

'^Mfl9'i*ffiie^^#4 4 \z. i\imm4 5 LTmme5'i*ffiie^5B^^g 5 0 ^m^m 
izmm^^. z CO -mn^ m mmmn ±'mm. b 0 iz ^ ^ . rmMm4 0 t ±mmm4 s (^m 
izit. m 1 le^/s 4 1 . Rum 2mBm 4 2 iz'mwi^-< ^^'^iiiiin-t ^fzdbiz ^-^ :^mu4 

8 X ^ -y ^ 4 7 ^ /h L T miw ^ tl ^ o ^ . m 1 leiilS 4 1 . 2 iCIifB 4 2 ffl 

^fblc Jc ^miii§.<r)mit^t^li!,-t ^fzdhlz . T§^mS4 0 i: ±g|5'B:ti4 3 ^miz 7. ^ -y ^ 

4 9 ^ A LTSt)tiiJ/^t5 4 6 ti^o #ll'Hffl (SSJ/L-t^FJ) ic ifc ^ ^ 1 Ifili/B 4 
1 ^ /cam 2 leitre 4 2 ^,1iSli,ffl (fiSt^t^t^flJ) ^c'^ f b ^ H± ^ a6 ic ti . X ^ -y ^ 4 7 ^ 
^i:T(x^>y^4 9 an < ) '^ffi^^cm5ft^^° 'I x^ep^n t . mw.^^'i Xib^p^n ^ tisg|5 

^>c;)Ms**. #3^c?5*Sa^fbfis J: ^ < . o M*;^ J: fi T . ^^Bitmm<^mmf 

$ tlS J: 7 IC-t^. *Sn«nffl/?-'^S)^#B^SffilcM-tJt^lC a. IS h^h ft ^ J: ^ t ffl IC ,^ 

-^ic/^jp-t^o ^^fe. mf\i^/i*^5ieiiS4i^g 5 0 ^o^N'^u xmi)i4 8 a. mi i ^oiq^ • 

[0217] 

3 mi mmm 4 1 ij*#B^gfflcojt^<7>©jA«^ r ^ 1 . mi le^/s 4 1 jb^iSa^ffl 



L<lir c2=i" c l<r a2<r a lT♦^-53^:^cJ:oT. ^1 Ifi^JS 4 I tm 2 
JS42c^g;frLft<50fn^. ral + ra2^ rai + ra2^ ra2 + rcl^^^rcl 

+ r c 2 4 oc^^S'Sr -2, fitc^/^T § S o ti: o T . -^SFi^c^fiJ/Lft^fit/Liy/^ls 4 6 TPJJ 
^-t ^ 3 i: Jc . 4 o<?5^^^)t^flg. -t'fc*^ 2 fft^'tt^^-Slc^^m-t ^ 3 i: 

[0218] 

ok 7 ^^^«<?>mMfi^'li«K^^# 5 1 ^Iffi^f -5 Zhi)^X^% ^ > t V -b^u 5 4 icii 
. ISK/h«t^lcmMfl^'l*«ie0^#4 4 i: [B]^<7)1«fi^i?>ff^;^$ tiTv^^o # ^ > t -b 
5 4 -\<7>'li^5<?>ie^S^li. '7-H^5 2. ;^^if-yhll5 3 ^ ^ tl ^* tl- o ^ C 

^ ic J: o T 7 c 
[0219] 

X'3h^. mmmm. sea. ■m^^mmmmui^ bit. t- h u xjg^inii^ 5 5 tc =j: o ti« 

^^tl^o T K U x}g^[oI1^5 5 ic J: . 5 1<?>'7-H,^52. 

-y h *S 5 3 f]^^ fi^'fim^^ fi. & ^</>>t'j42;b54 -^<:^'lf ffi<^ie$iH^t£^tf 7 c i: 
i]^X § ^ o ^ f:: . leit^M 5 6^. ^J^^t£ < t ij^< >i y^MM b S t SJ/lIO/^ Is 59*^ ^Mf^ 

leii s ^fe ^ tf 7 3 }it)^x% 

[ 0 2 2 0 ] 

[ 0 2 2 1 ] 

{%mm 1 ) 

^m#y ix'it. mi (^mmm^mw i 5 ^wm l . m 2 i^m^/s 1 0 e </)«*^ i: . 'it ^ 

1 0 6 (T^nntrntn^mmm 1 e ^^t^wi^ie^^^^ 1 b <^^zy-^ >i^ffmL . mm 
m 1 6 <7^mmmm. jkum^m\^m%m^¥Em'km'&\^rzo 

[ 0 2 2 2 ] 

-^>7";Hil-^(TiOJ;7lcLTt!|jHLr::„ *-f.S1lxl4i:LT. V \^ - U I I 
< rzi!b<r)-m\HM iW^ 2 0 nm. h ^ >v ^ t° -y ^ 0 . 3 2 m m ) r!^ ^ ti # 'i ^ - >K 
^-^ - h Sifx ( (as 1 2 0 mm . j? $ 1 . 1 m m ) ^ ffl -s- L <. ^ L T . ^ V ^ - 
- h *^_hlc. Jxtt/S 1 OSirLTAg-Pd-CulS : 80nm) . ^2 

JS106 (j¥^:i0--20nm). le^JS 1 04i:LTGe28Sn3Bi 2^634 
Jg(J¥^:iOnm).mi %mm 103i:LT(ZrO2) 50 <^Cr203) 50^8 
(I? ^ : 5 n m) . ^ 1 mmWm 102i:LT(ZnS) §0 (Si02) 20^ 
: 6 0 n m ) ^ HH/X X -y 5^ >; > r>i ic i; o T L o 
[ 0 2 2 3 ] 

M^ic. ^5'f,m55!fb'i±tBtfli^m 1 i^m#Ji 1 0 2 ±tcM^n l. # ^-.k^'^- h h 

(ift^ 1 2 Omm. j¥^9 Omhi) I m'm.Wm I 0 2 lcm«L[Hl^^ 1± -S C i: ic J: o 

1 0 0 M m <7> :g M 1 3 ^ Jf^fiK L c ^ </) ^ . leii M 1 0 4 ^ U - -V' t^- - T *S H fb ^ -tt 

^i^aBfbx^^ff o fc» iiiJii^ J: 7 \z LT. m2i^«#« 1 0 6 <7ynntmts:^m^<^^ 
y V' >i^mm.\^rz. 

[ 0 2 2 4 ] 

zco izLXU^tifz^ y -y° 'ilz-ox^X . mi <r)%^mn±'^M. 3 8 ^ffl v^T . If i^sQ 

1 5 <7^mmm i e ^^le^^.s. ^m\^m%m^']i.m'^m'&\^rz. z<DtB. 

L, 1 1 c75-fe:ftli 4 0 5 nm. Wt/U > X 3 4 cT^^niCN Ali 0.85. Wl&W 



(7) ^ > y' jKDUjMf^li 4 . 9 s . JkV^ 9 . 8 my s.:^^v-^:^(2T)liO. 1 
4 9 nmt Lfz. ^fz. m^lt ^ - -f \z%^m L fz o 
[ 0 2 2 5 ] 

'tii3ie^^# 1 5 commm i 6 <^m 2 mm^m 1 0 e <?>tti^ t . mmm 1 e <7^i^mmm. 
. 7kz/i^^ mtm^mx.'\±m<^nm'^^^iz'D\^x . mmmfo^4. 9 m/s ^j^^ ( 1 x) 

IS ^ ^ (HI) ic. liil S 9 . 8 m/ s Jf ^ ( 2 X ) <7) |g ^ ^ ( H 2 ) ic "t , 4' 
1 XT<?^ieS/ESlcov'^T ti . 6mW7t^iK^O. 6mWm±7mW7f^ii^^A. 7mW 
lilJi^X i: L ;^-o ^/-c. 2 XTc^ie^/SSlcov^Tli. 7 m W tI^ ii^ ^ O . 7mWI-M±8m 
W^j^^A. 8mWIii_h^X^:L/co ^'blc. m*) MtmB t^^-\±m\Z'o\^X It . m *) M 
LmBm^M^i)^ I 0 0 0 M\ii±.^0. 5 0 0 [Hllii_h 1 0 0 0 [Hl*j^^A. 5 0 0 0*?^ 
^XtLfz. 
[ 0 2 2 6 1 

[m 1 ] 





m 2 mni^m i o e 






N o . 








1-1 


(2nS) 80 (SiO^) 20 


0 


X 


1 - 2 


D y 2 O 3 


0 


0 


1 - 3 


(D y 2 O 3) 95 CY 2 0 3) 5 


0 


0 


1 - 4 


(Dy203) 95 (ZrOs) 5 


0 


0 


1-5 


(Dy^Og) 50 (ZrO.) 


0 


0 


1-6 


(DygOa) 50 (Y2O3) 5 (ZrO^) 45 


0 


0 


1-7 


(D y 2O3) 5 0 (S i O2) 5 0 


0 


0 


1-8 


(D y 2 0 3) so (H f 0 2) ,0 


0 


0 


1-9 


(Dy so (Y2O3) 5 (H f O2) 45 


0 


0 


1-10 


(Dy^Oa) so (ZrOa) s (SiOg) 25 


0 


0 


1-11 


(Dy^Oa) 50 (Y2O3) 5 
<Z r O2) 20 (S i O2) 25 


0 


0 


1-12 


(Dy^Oa) so (HfOg) 2s (SiOg) 25 


0 


0 


1-13 


( D y 0 0 3 ) 5 0 ( Y 2 0 3 ) 5 
(H f O2) 20 (S i O2) 25 


0 


0 


1-14 


(D y 2O 3) 20 <Z r O2) 8 3 


A 


0 


1-15 


(Dy^Og) 10 (ZrOs) 90 


X 


0 


1-16 


(Dy^Os) 95 (In.Os) 5 


0 


0 


1-17 


( D y 2 0 ) ,0 ( I n , 0 , ) s (J 


0 


0 


1-18 


(DyaOs) 20 (IngOg) 30 


A 


0 


1-19 


(DyaOa) 10 (InsO^) 9, 5 


X 


0 


1-20 


(Dy^Oa) 90 (ZrOa) 5 iln^O^) 5 


0 


0 


1-21 


(Dy203) .0 (ZrO,) ,5 ( I n O 3 ) ,5 


0 


0 


1-22 


(D y 2 0 3) 5 0 ( Y 2 0 3) 5 

(ZrOg) 20 (iHgOa) 25 


0 


0 


1-23 


(DygOa) 20 (ZrO^) s H n ^ O ^) 


A 


0 


1-24 


(Dy203) 20 (ZrOs) 75 (IngOg) 5 


A 


0 


1-25 


(DygOg) 10 (ZrOa) so (IrisOg) ,o 


X 


0 


1-26 


(DyaOg) 10 (ZrOa) 2 (In 2 0 3) gg 


X 


0 



[ 0 2 2 7 ] 



N o . 


m 2 mnwm i o 6 






1 - 1 


(ZnS) so (S iOs) 20 


0 


X 


1 - 2 


D y 2 O 3 


0 


0 


13 


( D y o O 3 ) , , ( Y 2 O 3 ) , 


0 


0 


1-4 


( D y , O 3 ) 9 B ( 2 r O , ) , 


0 


0 


1-5 


( D y , O 3 ) 5 0 ( Z r O 2 ) so 


0 


0 


1-6 


{ D y , O , ) 5 0 ( Y 2 O 3 ) 5 ( Z r O 2 ) 45 


0 


0 


1-7 


( D y 2 0 3 ) ,0 < S i 0 , ) 5 f> 


0 


0 


1-8 


(Dy 2O3) 5, {H f Og) 5 0 


0 


0 


1-9 


(D y 2O3) so (Y2O 3) s (H f O2) 4S 


0 


0 


1-10 


(DygOs) so (ZrOj .5 (SiOg) 25 


0 


0 


1-11 


( D y 2 0 3 ) 5 0 ( Y 2 0 3 ) 5 
(ZrO^) 20 (SiO^) 25 


0 


0 


1-12 


(Dy^O^) 50 (HfOa) 25 (SiO^) 25 


0 


0 


1-13 


(D y 2 0 3) 5 0 ( Y 2 0 3) 5 

( H f 0 2 ) £ 0 ( S i 0 , ) 2 5 


0 


0 


1-14 


(Dy203) 20 (ZrOs) so 


0 


0 


1-15 


( D y 2 0 3 ) 10 ( Z r 0 2 ) 9 0 


A 


0 


1-16 


(Dy^Oy) 55 (InsOg) , 


0 


0 


1-17 


(Dy203) 50 (InsOg) 5^ 


0 


0 


1-18 


(Dy 2O3) .0 < I n.Og) 80 




0 


1-19 


(Dy203) 10 (IngOg) go 


A 


0 


1-20 


(Dy^Oa) 90 (ZrO^) s (InaO^) 5 




0 


1-21 


(Dy203) 50 (ZrO^) (In^Oa) 35 


0 


0 


1-22 


<Dy 2O3) 50 (Y^Og) 5 
(ZrOj) 20 (InsOa) 25 




0 


1-23 


(Dy203)2o(2r02) ^ ( \ n , ^ 




0 


1 1 A 

1 — Z 4 


(Uy^Ua) 20 y ^ ^ ^ 2> 76 (.in^Uj} 5 


U 




1-25 


(DyaOj) 10 (ZrOa) so (InjOj) 10 


A 


0 


1-26 


(DvaOj) ,0 (ZrOj) j (InzOs) 


A 


0 



[ 0 2 2 8 ] 

3</)*s*. m2 mnwm i o e ic ( z n s) go ( s i o 2 ) 2 0 ^^^'^-"^^^""^ 1 

- 1 T ti . Z n S ic ^ ^ ti ^ 6tM *^'ieii /B ic K L T L ^ 7 <)6 . IX. Jk^I 2XX'<r>m 
K^fz'^ :y -7' Ji 1 - 2 . (D Y 2 O 2, ^ 95 (Y2O3) 5^fflv>/c-^t>7°;i.l-3T' 

li. IX. jku 2 xx'CD^u.mmmtm') MLm^mx.'\±mf^' t ^\z^itfx'3h^ z t h^i^f^- 
^fz. ^fz. m 2 mm^rn loeic 07203. Y2O3. Zr02^ Hf02^ sio 

2 . JkZ/ \ n 2 O 2 ^m^f^^m^^rzMa . D y 2 0 3 1 0 m o 1 % -4- > 7° 1 - 1 

5 . 1-19. I - 2 b . jku 1 - 2 e X'lt. IX x(^$u.umm. h^m < . 2 xx<^$^ 
mmmt)^^=f^^-^x\.^^ z tt^ibt^-^rz. ^rz. 07203^7^20010 i%c7:>-*t> 7' ^ui 

-14. 1-18. l-23.;^^l-24T'tt. 1 X T <?> 160®.^ o T S 

mm^^ mx 3h ^ Z t t)^ ib fz o ^fz. D7203)!?»2 Omo \ % ^ *) ^ < 9 5mo 1% 

l:ir ^ ^ > y 'I I - 4 i)^ ^ I - 1 3 . 1-16. 1 - 1 7 . JkZ/ 1 - 2 0 t}- h 1 - 2 2 X 

It. IX. ]kz/2xx<^mmmmtm')MLm^mx.-\^mt^tijizB:nx^^ztt^t^t- 

O fz. 

[ 0 2 2 9 ] 

'^fc. In203c?^f^*5'9lc. AI2O3. 03203. MgO. ZnO. Ta205 
. Ti02^ Ce02^ Sn02^ Te02^ Nb205. Cr203. 61203. A 
IN. Cr-N. Ge-N. Si3N4. ^ fz It S i C ^ fz t Z ^ . mm^n^^t^m 
htitz. -^tz. In203<?>1'i;*p^lc. AI2O3. 03203. MgO. ZnO. T3 
2O5. Ti02^ Ce02^ 10203. Sn02^ Te02^ Nb205. Cr20 
3. Bi 203. AIN. Cr-N. Ge-N. Si3N4.;^D^^SiC*^'b3lti~ti-2,^> 



[ 0 2 3 0 ] 

(.mmm 2 ) 

mmm 2 x-it. m 3 <7ymmmmmi¥ 2 4 ^r^m t . ^ 2 3 0 e <7^nn t.m2 

mmwm 3 0 e ^wm^mt: ^ m 2 mmm 2 5 ^i^tsmnmrnui^ 2 4 <?>^t > ^ftm 
L. m 2 if «M 2 5 <?^K^m)$. Aum^) mLm^mx.'\±m^w\&Lrz. 

[ 0 2 3 1 ] 

< /c 36 c7> ^ 1*1 ( Bi? ^ 2 0 n m . N ^ >y >y ^ 0 . 3 2 m m ) ff^;^ ^ tl /i: # ^ - /K 
^ - N mm (ii:gl20mm. 1 mm ) ^ ffl.W. L » ^ L T . ^ vt; V ^ - # ^ 

- h *«_hlc . m 2 fxmm 208i:LTAg-Pd-CuJS (J¥$ : 80nm) . ^21^ 
mi^m 306 (j?$:i0-'20nm).m2 leiiJi 304i:LTGe28Sn3Bi 2 
Te34;i (m^ : lOnm) . mi^ffiW303i:LT (Zr02) 50 <^Cr203 
) so'* '• 5nm) . mi mMi^m 302i:LT(ZnS) §0 (Si02) 20 

m ( i? ^ : 6 0 n m ) ^ M'/K ^ v 9 ^1 y \z ^ ^ X mm L fz <. 
[ 0 2 3 2 ] 

ixic. mi i^m^js 3 0 2 ±.\zm9\^mmit'\imm^m^ t . ^<7)_hic^i*i-^ cm^ 2 0 

nm. h ^ -y ^7 f -V ^ 0 . 3 2 m m) ^0/3^ L -tfT'S^^ L $ it -5. 3 t ic 

. L I 1 ^ip < ^rt-it;b-'m 1 mmm 2 3 iijtc^/^^ 2 5 ^ m^^-^^ 

mm 1 7 ^jf^fiK L 

[ 0 2 3 3 1 

^<7>^s ^^^mm 1 7 c7>_hic. jgii^iiMJS 209i:LTTiO2'B(i¥^:20n 
m) . m I mmm 208i:LTAg-Pd-Cu;S : lOnm) . m 4 l^ffiJS 2 0 

5i:LT(Zr02) 25 (Si02) 25 (^8203) ^ Qm (m^ : lOnm) . 
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3.;/5:^(Dy203) 95 (Y2O3) s^fflv^^-jf^. IX. ^^^2 xxcommmm 
t m m L m B m ^'\±mi]' t ^ iz ^nx ^ ^ z t h fz . ^rz . m 2m'mi¥m i o e 
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^ V ^ 0 . 3 4 4 M m ) h^mf^ ^ fifz ') ^ - ^ - h mm. 2 0mm. j?$0 
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3 <7>,1g^. ^]5te#iJ 2 i: l0]«lc . m 2 m'm.Vfm 306 ic (ZnS) gO (Si02) 20 

^n\^tz%^\t. z n sic#^n^fit^ib»ie^;sfcSKi( LT L ^ 7 ix.;^^x2x 

I* 3M L # § 1^ X. 'I± ftg ^ Z t t^'t^t- fzo ^fz. H 2 3 0 6 ic D y 2 0 

3. JkZ/ (D y 2 0 95 (Y2O3) 5 ^fflv^f-Jf^. 1 X . 7kU 2 XX<^%U.Bmm. 

t m M L m B m ^'\imf]^^ t \z B:ttfX' ^ ^ z t i^^^ i^- fz . ^rz. m 2 mm^m 3 0 e 

tcDy203. Y2O3. Zr02^ Hf02^ Si02^ I n 2 0 ^ ^ m 
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2 X T- le^/^.^ t m^) ML w ^ m^^mt^ t ^ iz^nx^^ zti}^t^t--orzo 

[ 0 2 6 5 ] 

'^fc. In203<7>ft#p»5tc. AI2O3. 03203. MgO. ZnO. T32O5 
. Ti02^ Ce02^ Sn02^ Te02^ Nb205. Cr203. Bi 203^ A 
IN. Cr-N. Ge-N. Si3N4. ^ fzlt S i C ^ m^' fz t z ^ . fB]tl<7)|S*6^-f# 
^nrz. ^fz. In203<?>fi;;b^lc. AI2O3. G3203.MgO. ZnO. T3 
2O5. Ti02^ Ce02^ In203. Sn02^ Te02^ Nb205. Cr20 
3. Bi 203. AIN. Cr-N. Ge-N. Si3N4.;/^^SiCi)-'?>]llfti^i^^ 
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(mmm 7 ) 

mmm 5 ic^v^x . m 2 wmm 1 0 5 ^mm. Lfzt z ^ . 'it 2 9 <7)mmm 1 

6 cT^I* 31 L»§ mx.[EliC;b^-f^i]_h L ^::o fB]t|lc . ^]5g#J 6lcfcv^T. m2J^H«3 0 5^ 

se^L/zt z^. 'iiffiie^^#3 2^m2mmm2 s cDm") Mi-mBm^M^t^\^±.Lrz 

o '^fc. m 2 J^fflJS 1 05. 2 ^mm 3 05c;^+t*^li. Zr. Hf. Y&DfSiib- 



^ mit il ^ < t ^ — -o CD 7tm t . Ga. \ n JkZf C r t)- h mit il ^ t£ < t ^ — -o 
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/K4^-hS1^x(ii.S12 0mm. 0 . 6mm) -^mMLfz. ^ LX . ^ co ') ^ - 
^ - h mm±lc . m 3 mm^m 202i:LT(ZnS) §0 (Si02) 20^(^^' 
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^ : 5 n m) . m 2 iCIiJi 304^:LTGe28Sn3Bi 2^634^ : 1 On 

m) . m I "^mm Z 0 Z h LX (Zr02) 50 (Cr203) ^ qM : 5nm) 
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In) 2Te3&^MGe-Sn)Te-(Bi-In) 2Te3<7)v^-ftii?^T^$ti^ 
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titzmaWl^^ 4 6 tc J; o T M tti ^ tl ^ o 
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3 3 T . m 1 ifilirs 4 1 ct:) gi!.>±> T m 1 6 3 0 . itumr X 1 l± 1 7 0 r . IS n 

fb^^txltilOOnsT'*>^<. *^c.m2 mmm 4 2 CO si!;^. T m 2 5 5 0 ^ . *S ^ 
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;b^-^f^H^MfflT^©IAft r a 1 li 5 0 0 a . H ffl T ^ S J/l f t r ^ l « 1 0 HT^ . m 2 

mmm 4 2 )b^-#iiMfflT<:^©t/LM r 32'^ soon. ^^ga^ffl-ec^Sf/LM r ^ 2 2 0 ax- 
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m 1 leiin 4 1 ^i^m 2 leiiM 4 2 f^'nizi\^M,'m^^'^m i<7>tB . Tgpm«4 0 1 ± 

gl^mS 4 3 cDmiz . mi 1 <?> ififi 5 0 1 ic *D T I c 1 = 5 m A . t ^ 1 = 1 5 0 n 

s ^mwi^oi 7s^ep/]n Lfzt z ^ . mi mmm 4 1 ^ ^ h M,mizm^ l rz 

(I'M T . 't^«i 2 i: i- -g. ) o * . 't^fti 1 i: § . TgPmffi 4 0 i: iglSMti 4 3 ^ fig ic. [21 
1 l<?>|e^^^ff^ 502^ci^v^TI c2=l 0mA. tc2=l 00ns<?>'^-^^^"^^x^EP 

m^tztz^. m2mmm4 2(r);^i)^^^^sm^t-^^^Bmzm^Lrz (liir. v^mst-t 
^) o ^fz. '^m icot^. rmmm4 o t ±.^^mm4 s<^miz. mi i comm^^m 5 0 

3lc*DV^Tlc2=10mA. tcl = 150ns <f}mWi^< >i tH^ L fz t Z ^ . mi 

mmm 4 i ^um 2mmm 4 2 t^niz^^^BW^t^'h'^^^Bmizm^Lrz ciiir. v^m4 t-t 

^ ) o 

[ 0 2 8 1 ] 

)Xiz. mi i^mm 4 1 Rum 2 mmm 4 2 i}^mz^^B^X'iSintJiVim<^Vim4 ^t%. 
r3mm4 0 1 _hgpm«4 3 ^miz. m 1 1 <^mmw^b 0 4 izis\^x i a 1 = 2 0 mA 

. ic2 = ic)mA. tc2 = ic)0ns <7^mwi^^'i L fz t z ^ . mi mmm 4 

1 cT^^i^-isnrffl^^-^^uMfflicK^Lf- (^\kPM3) o ^fz. ^\km4^tB. r3mm4 o 

t ±mnM4 3 Pi^ ic. 13 1 1 ^mm'&r^ b O 5 ic T I a 2=1 5mA. t a 2 = ^ 

0ns ^mwi^<'i A^en/jn Lfzt z^ . m2 mmm 4 2 ^^t^m^Bmt^h^\^^Bmmiz$i3 

L fz CVkM 2)0 ^fz. '\km 4<r>}L% . Tg^mS 4 0 i: Jig^'^ffi 4 3 ^ ic. mi 1 
iv^ff^S 0 6 icfcv^T I a 1 = 2 0 mA. t a 1 = 5 0 n s <7>mrL^^"^^ x^e[]:fjn L i: C 

^. m 1 ie^;s4 1 ik-um2%^mm4 2 i?«^tc*SH«Hfflib^'b#B^MfflicK^L/i c^ftgi > 

o 

[ 0 2 8 2 ] 

^ h\z. v<m 2 t L < xxv^m 3 (7) i: § . 0 1 1 </)ieMvi^ff^ 5 0 3 ic ^ v-^ t i ^ 2 = 1 

mA . t c 1 = 1 5 0 n s (?>mrL^^"^^ x^EP/jD L i: 3 ^ . ^ 1 IQIilS 4 1 Ikum 2 IQIi 
JS 4 2 i?-^lc#H^Sffli?^'b*SH«HffllcK^L^c (^«S4) „ ^/^^ ^ftg 2 ^ L < 3 
i: § . HI 1 1 <7>v^iifeff^ 5 0 7 v^T I a 1 = 2 0 m A . Ic2=10mA. tcl = 

150ns. tal = 50ns (Tyn.'^i^^ >i 7.^ epfjn L Tz h Z ^ . mi mmm 4 1 Tkum 2 

mmm4 2ij^n\z'i^Bimh-hi^^Bnm\zmmLrz {-\kmi) . tr-. ~\km2<r)h^. mi 

l<?^IQifj^ff^ 508tcfcv^Tlal = 20mA. 1^2=10™^^ tc2^10C)ns 

. t a 1 = 5 0 n s mwi^^ >i y.^t\ii]WLrzh z ^ . mi mmm 4 1 t^m ^B^t^ h #H^E,Mffl 
icK^L. m 2mmm 4 2 ij^i^^BW^t-^m^B^izm^Lfz c^ms) . ^tz. ^«g3<7> 

t t . mi 1 (T^mm'^f-^^ 5 0 9 ic ^v^T I a 2 = 1 ^ ^ ^ I c 1 = S mA . t c 1 = 1 
50ns. ta2 = 50ns <Dm.m.^^>i ^^twm L fz t Z ^ . mi mmm 4 1 ib*^^^Hffl 

i}-h'^^B,^\zm3L. m2mmm4 2 t^^^B^t^^i^^BwmizmwLrz (Vtm2) . 

[ 0 2 8 3 ] 

. m 8 <7>mf\s^ffi'^ft:ff^'if #ieii^#4 4 Ttt. mi%^mm4 ijkum 

2 mmm 4 2 <?>^ ti^ti^,iiSii,ffl i:^^ii,Kffl t^mx-mm^iz^m^it^ z ti^^x^ 
. 4 'O'^vtm cvtm 1 : m 1 mmm 4 1 tm2 mmm 4 2 t^nizi^^Bwm. vtm2 : m 1 
mmm 4 1 i}^m^B^xm2mmm 4 2t^i^^BW^. vtms :mimmm4 1 **#a^HfflT' 
m 2 mmm 4 2 t^m^B^. v^m4 : m 1 mmm 4 1 tm2 mmm 4 2 i^^^iz^^^Bm) 

MX B ^ Z t t)^ ^ fzo 
[ 0 2 8 4 ] 

t/c. mntf3^^itmmMmmmi^4 4<f^m')MLmBmx.iBi^^wmLrztz^. m 
1 rnm^m 4 0 1 . jkz/m 2 mm^m 402 i)^m\>-^m^izit-< 1 0 mi::i±\^±xB ^ z t 
fz. ztiit. mi mni^m 401. 2 mm^m 402**. mi mmm 4 1 
Rum 2$^mm 4 2-^ cor mmm 4 0 ru ^mmm 4 3 i}-h<7)!if:uw^m'kmMLx\-^^rz 



a6 -e its -5 o 

[ 0 2 8 5 ] 

^'14 > t 'j V ^ ffl 3^ ic ^ Itvffl T ^ ^ o 
[ 13 ffi c?> ® ^ ;5r 1 

[ 0 2 8 6 ] 

mmmm 

[04] :*%b;^co 1 m<?>1f #Jl^iix.rc'lf «iQI§^#tc ov^TJi^fi^c^^-^y^^J^-t- 
[a 5 ] ^^HH<^N;s<7>'i#«Js^ii;i^c'iii3ie0^#ic ov^T;s1ifiK<7)-fJ^^-t- 
[m 6 ] ^mn<^ 2m<^'mmm^mx.rzmmm^mwiz^\^xmmf^<7y-m^^s-t- 



[m 9 ] ^mn<^±Bm<^mMmmmi^»mi¥\z'ov^xmf^<^-m^m^m\z9f.-tm 
[m 1 0 ] ^mn<^mMm'mmm»m'f^t ^<^mmn±i^ ^^u[z'z>\^xmf^<^-m 
^nx<miz^s-tm 

[mil] ^mn<^mm,^mmmmui^<^mB ■ mi:'^ >i ^w^<^-m^^-tm 

[13121 4. 7 G B/D V D-R AMlcov^TlS1i^<7>-#J^^i--gmffil3 
[ 0 2 8 7 ] 

1. 14. 26. 30, 39 mm 

102,302.401 mi mm^m 
10 3,303 mi wmm 
1 0 4 le^/s 

1 0 5.3 0 5 m 2 l^fflm 



2 
3 
4 
5 
6 
7 
8 
9 



106. 306. 402 
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